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(54) REGISTER ADDRESSING IN A DATA PROCESSING APPARATUS 

(57) Abstract: 

PURPOSE: Register addressing in a data processing 
apparatus is provided to only execute once a 
remapping instruction used to configure a register 
remapping logic prior to the a repeat instruction 
being executed. 

CONSTITUTION: A data processing apparatus 
comprises: a plurality of registers for storing data 
items to be processed; a processor for processing 
instructions to be applied to data items stored in 
plurality of registers; and register remapping logic for 
converting a logical register reference within a preselected set of instructions to a physical register 
reference identifying the register containing the data item required for processing by the processor. A 
remapping instruction need only be executed once in order for the remapping to be applied to a desired 
number of instructions. This is in contrast to prior art techniques, where subsequent to a remapping 
instruction being executed, the remapping is applied to all subsequent instructions, i.e. a desired number 
of instructions cannot be selected. The Register addressing in a data processing apparatus is particularly 
advantageously employed in apparatus arranged to repeat an instruction loop, the instruction loop 
including said preselected set of instructions. In such cases, loop hardware used to manage the repeat 
instruction can be arranged to update the register remapping logic each time the instruction loop is 
repeated, and hence the remapping instruction used to configure the register remapping logic is only 
executed once prior to the repeat instruction being executed. 
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3 s»a HEjxj ah Hi-i 42wi Ei ass a«j ^hkji aaas-^ 

a ^a meixi mi hi 1 ses oil ^sii i-eaa« *e:ia ^ = § ?iti xi 
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(74) IIHBI^J 01 ^ 

(54vaoiEr^a^oiA|g| a-a^H anaa 

b aas-aaawotviaoi-Ej otb *.s*^ m^wsi an^Eia,. *£»g.a*i±a lhwi ki- 
ss -aoia twoii. spiaoiot-sr aaa sase ^sahais, aism a^s aa Am-m-si fea a 
±e\ aas-^a- =saiiaiwi ^ioH aatloioi: tt aioiEi *mm sasis- axriEta- *i^o>= aa a 
ai^ei a-me^s- isss>=- axi^Ei ass ^sil ^Him^ dhoiei sasaa H3t>cK ra-aAj, a 
sii a«= aasoi ± : a«a ti^°j ason si-shs Raich's aa ^nsaoiot -tna. .oras.- 

HEH^J OI3&S|Gm, CH2IAIS a SB 3^01 «HL" EISSOI SS agOIl ^MEl 

n, ^ ±a«@" D*"2i -a8or 2^1 * so.' s aae. *oi hh^mi a§ ^=a .ewtE^ m 

§x| LHDtl AFSEIIL 0! "3B £?l AhSOil 2 E 43 SB A1l^# Stf&Di 01 3?0L 1^3 

bp «a*w «w Arsa *s &^esiioi^ a§ ^^i- b.^.b: tmai-th axi^a aas feaa.aasi- 
s« uh»h ^ a"2Hs, axi^Ei aaa ^eim z\m af^s ass aa-s ^agoi ^a 

£171 2CKI ^^1 iras!" S-SatK 

aoia-.sasxi, hw^ei, aa*=, fimsE, s= ofesooi., SMiaB 

b aas-aoiEt aaswonAisi axi^Ei oiEa^iaii ^ ^oi a^oi gxia d-sa- 
Bion xu^eitu s^QEhE, ana dsaasi ^ohhi str adip. 

DwiHs^sAiiAja ^ DuoiEi aasa^ ousa^^Ei e^s aoiEi t^oti ^s a 

°J^hE^ HHatlCH SiQ. i^AIIAl 30i^ a^# ±^.ki\±tl7\ U[B\B^^\M LH CHI ^ 
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xIEIjI, g^5j2S 01 Dror3£'£SA0AIS CU01EJ *^0l ^SAflAl 301 (HI 2|SB fl^EJ7l &W 0IM Ed 
0IE1 «^0I QAI gEH.fe"-N-*Wa aW^EiB ^§ 2!0tLK ^4=2| SBOI DKMa^HSAO'AI.011 "2|W 
*i!EI7i. OHSOfl, 01 B SB= SSSjHS *JBIM *£AQAi SOfdil 'SSfiPl 20fl SB Q1QI S 

55- aoioh osn-:oi ssmai aois 3221 axi^as^a &m& : se aoia «moo uses s 
Bg aw 201Q. n cksn hsao^s sb-si ante oie axi^a s *ws hbqpmj ?ms 
^ siTiu; e^ 7h-ai ousaaK irte -nsEiu a.ss 4= 210. 

CflQIEl »E|-B«0| -aCHAIfe, »S& EBOia ; OTOI **2f 3801 CHoJCfl ft^Elfe 3^ Sf-SP"- 
OKfAL 01 01019 WS 3^ Ste'SBOl ££*±B tUWXI '*»*S| aXi^H S *HJM SSSIQIQI; 

stir, oib aa.ss$ 3 aroiEivsoi "waas *B£KaXi-:M tuqpl sb°i 

H : »(OI*fSB- ^*£KQ SST)^ M-«fl BWaa. OIB E90IBI 4W*0f 'SB *S LH21 EW" SBOI! 
Sim XHQIgElte as *BHfajoj aoiP-. Oiate '«« tiXI-B 4!-S*iEIS*l"MAl.S "ttBjajS 5013, 0171 
Al B*BETVj2E|-SjK|- WHEI'fiS' 1«M2| OlOia tMW 2!?ia?l 9j1M BWHOIOt*^ 
SB 5«!t^Q. CHS HOIH WS 'SB 1HSI SB1H g*B **ffl -QISB 3101 

01 sb an* fliaa-sa^i- «iAi-a « tooia ±mhb asaPi sisr chssi aoiiHw en 
oi-oi ^iwise. fiqi.£i= tiling «a*r"e!tf a tea^^wi ya Ahssa. craw aswa^rfiwi ch 
Qi-i-sj-ffl fiH-eaaioifls dwsa aaa flia asa «"« axi.& dx. awiooai aaiz!- 
.bsb wo* sts oisaafi 'stretch. 

SBte QliSISS 01 SB Oil 2tfH fi^S HOlEi t»IS SiWS l^2[ axi^Eig *IH*h5 17H E 

^ 3 or^^'siffl'a-EB'Stm 2010.. Ms-a, Dis^ei SBte 01 .-a aw . a« a^s 2;h2j aoia 

4«B ^ofe 23H2| .^a Sffl'fflE a. I»2J 42X1 -£IHB! : E2h SB2[ IjIK^ $l*IE|O|0|; as 
^Ei# sjfB -SiOjCh SB'OI «6tf bhSK 901 -1«M2| DilOia SfSM' efa*JlA| °i^EICH01: ^ SB ^ 

a ;» 9 ^^^^ g : o. M oioiAi, sb a-ffl.aE5h sb 01 DBDHa-" -a-w ah» UEF 

LHGHGt tO. -OfltiCH, «!H2j DIOlEi WOI LHN SEEIH, SB *=-g..H¥SAI, CHB ^ 7H 

2|- SB 01 01M ms\- CUOlEi t»2i ZfZflHI ffl?KIMOt ttOS", 01 SB^ SB *S LHCHIA1 4^ *5 ELI 

GHot oi sb°i 2ffl.a!Efe Aizhato Oft- axi^am uaap. 0151s ^sti he weou eh» 
oi £»m i^a. 

owibsSMaom fi»n aoiAi.. ta axi^a aise^si mye oi^oia. -dm tfftsi. tfa aw 

^Ef amS^Ofl SSofe a(HI CHsKB^ SXISICH SICK WiaOl, Aia^aa(superscalar) 

s* axi^EtM ffls*HH,. ft^a s^i, asor t+ ss«^'s-tr ^ 2io. 01 sswais =-s3aiDi9 
s'gMQ'Q' sr^. aw^Eig mis aoifls &a axi^Eie ^xra ma^ s^imou ss^pi 

W AhgljEh ±2)i\M?Y 371! %^2| agi'aWE, 01 =SAO"AI : & □ B'2«- SSoPi 

as- Ma^i aw^Ei sstcii sbme nun wi ore ^ira s» 4= -sip. oiar 9 
01 a th°i "'^tesh sb 's&'s sawn *titt aoicK die aooAi/H-sAOArfe.a&sj-^s m 

»«2| IMI E^iora. ^42J AEfi- g Qi«- sm^"S«tr Sei'PhBSSS 210m. 01 "SMAI-, s 

s aioi«s s^oi a <y ei II. oie aXi>:Ei2] aa»s ipisq. oi axi^Hewssfe w 
^ sb fiaers "s^fai-^is aoio. oiadi ^i°i me -bssi -snss tatm sttps ^ s 

^a *■ Ma axi^a 'gfflS£2| AJSM-£H& E OB OUSAI, AMD(Advanced Micro Devices) Ara29200 

oKie-ssswi:Ai.£ 1925H2J.-B-S axi^EiM ^hi^ef. on a xi ^a 5 i2©h= .tea axi^asAi .Xl 
sa-ji. a xi ^ei^ tea axi^Ei:^^ seiEtsAi xisei^lil oi ^ e 4 5°iEi axi^Ei^ i2a?H 
°i ^a axi-^a lh¥^ s^Hs aito. flfaAi, oie sboi tea axi^EiM uem : tm^ aaa 
b'ch. axi^Ei 7ii<y^pi «w shh axi^Ei2j ors&o. oiar -bol ooacHi. ?H2i 
sboi "tea axi^Ei \m °Aki\±t0m a*ra(tea axi^Ei Mm+= tea axiia o^^ Ai^ttp). 

^oiEi^r gen axi^Ei ^ i3i§ uERjiatoias 6ia-s'Am292oo ciweiwi- [cfe i287H2i tea a 
xi^Ei2j Aia.iWAi lii^rh2i axi^Eioici-), oi sb£ icH axi^a ^ i32H 2i-a a 

XI ^HB aj'H-^B: 310O. 

OI'B £1- ?H2| SB^ S=3Et aXI^EI LH2J ^1 91 « Am29200 01-01 H^E^ All A| (HI CH^ra 
^93- ^ 2iiQ> n ^Oil SSIE1 aXl±E1 LH2J JHSS aoi tea axi^Eis UEI-LH^ CHS SBOil 

aom. oi sB(ni 2itB axi^Eie 128^21 tea axi^Ei LH21 ^ih axi^Ei ^wi 

Sfte 21^ 01S QS- SBOI 521 E1 aXI^Eil SStf7l 91^H ^t«m UflDhXI 0-^21 Ste SBOll 
AISB. aOIHK 

[KM, S?\ AMD.BMS SBOI QS' aXl^a Uj-SJ D^21 eiioiei %>m\ EH*Hfl &^a010»«hfe 

s^oii 011=1 §E2[ aisse «-8tKijs as a * aa. nau oi-as sb°i aiasHEotiAi ^aa 
axi^a^r tea axi^aou ass- mu\a »-»si sboi i E -» saEt axi^Ei ma. as. bsbf 
£*'S"3as am sa^iKi. oiaoii ain, □'w.d-a:»a-Sfl.WAi"tH.xsia a^^Ai ai-'=ms u-ire 
21 aoia *^(Hi eh^foi sb ^^^h ^ti Bwa= s^tHi sstr2t«-«E^ waao. 01 sw^e 

^ ^ei SB ±^S\ SBB ME!- SS!» * 2i?il BD. 01 ^EI7I SOfl, 7H»2| 

sboi ^w'saa- axi^a lh°i as gs^ort^h coaAj, otaoi, sboi qaoiei 1-10 

Oil a^ElE-B 10^? a^EIB, 2*. SS-2J'tf.fl ?SMi. 7H7H2I- SBDI ^ 52JE1 aXJ^a LH2J B 

Swot ^ h abia. [oaAi, e*^* sbm sa*fe sb ^=^ ^£5 z?H2i sb# ^ sb 

01 ate S^KHI SB ^^2J ^*|(HI ^ fiH»=B ^7^Q. 

b ^stm c&a-ft, x-iaEicHoi:B aoiawi wsskte -^ffla axi^as*, &?\ m^s\ axj^Ei 

LHOil 7a§£! QOIEI'WM 2J^aOiO^ % h SBM xiaoh^ =£A0AI-2h Af^Oil tf@IS SB AO'M LH2J 

tea axi^Ei aiH^^M, ^i esaiiakhi ats ^aaoiot % h aoiEt stm^ axi^ai 
iuf^ ea axi^Et aiaa'is m^sis axi^a aaa teae ^dim^ duoiei aasa^asa 
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g 'HS'Oi c&ms;, oixi±a ass fca^ afsoo s@jg ahem diskm ma^ei eissi tsms 
n asset. mirctoMfe. Bias feai£ aksqo Am. aoo'«te.a.s ass ssw 

3«T51ff 4= sicl. mxi±ei assoi 4=sat«ot 5h= a^oh s§ aomm ass s&oi si 
a ^as 4= -sto= am u- 4= sad. aau. Hurafcj- ^ xioaofl sioiAi=. ass sum sm ^sa 

s° oil, a\j\±Ei ass# ti5flotm= msm aoms ooacH ahsot gets wm^ s§ 

iH2i a= ssoiaii «mtt s^ou mmm aoia 

01 S2i EI2S SS= EiSSOi £S>^ ABMOil S|gEI = & ^S'EI.OIOI; 

0|?t£ AM) 0Wiae = SAflA|2| CH2E|0|bt see. 0171 Ad ±ej SejEi eflW^Ei LHHJ 2tl S3 

ttt s§ Qg<ni, est? eissoi £a mxi^eim ueuh^ ossr.HS"SB« a-^m.aoia, 10 

eaBS iW: i2!E1 St# ^611 flt!EI.0|O|: S}H£, 01 BI'S'BS. CMI B311310IO. 
HH^t? #A|OflO0 2i01M, OlOIEf *ia§*i= Amoii fl«ia S§ AflE£ Ol^piS. emEJOiOt tf-S© 
2] <£9\m SSfe B!-^SS2h 01 S^SSM SEjslffl EflXI^EI EISS feEll 9£!S}£.^ 

HHsia ^= *i£$ioi> o ?me?a'. wtrisaoife sv$i£s s§°j 2*1^^1 on ami- aiw^ 
ei ass fcEie sdsf£s imxiaoi, ^a aixi^Ei a'ae^oaAi sei eoxi^Ei aais^ssj 

DM EISSOI S&SI SM! WO ^tiSQ-. 

°j lias i&HDiEii stmQ. um*\zmn. om ass i&EKHEt= sr^sgofl .ajw goes ss^j 



fcH 



mmti mmm mEtm ^a axi^a aaa^tHiM bbi .a-xiaa aia^^^ ei^ss 

20lO."0|-2HrOL MTa^EI EISS feEltH °I^H tSoflS WH°J SSM Wtffe 

5im fi^W StU-'S-gg-' Hfl^F tmo^ 20ID. .^S S:^ ^(HI CHSIOli 0I21&.9S 

gg£g .01*01 h mm & E AoW\ w&n* ^^ei t&m <«w ^> an, 01 

ssoj AMD DHDraSi-S-AIAlOB CP-* SKS| Olg^HJI fi^?E10i &@ 2?H2| SBMD= 

ai"o «si ei as EFEmias AHg§i-oi aa-^Ei Eia«.:fea«-?awi «« emsasi fiia-a 

Oil 4s«IEl£4 HHxlW 4= SiXlSj-, #71 EiaS SBS aWS'BIHI -$1*1 SSBS ^1 'H'fl'tHM'S 
'SfeCf. EiaS 'SBS B^SBOI: fi.tt'H^I SM SS-BT ^tStlCHOt 3 [IH 

oi ei-bs "sboj Hifll mm eoxi^ei Eias ta-s -.b.^sboi ^tsi ml ^iesiiokhi -sjai «a 
1 ^oiq-. 

01 QI0IE1 flEI&Xl^ 2,^01 fllXI^EI EiaS feEICHI CHt> EiaS ^0)i t> TH^I i§ 

2j EiaS mEhOIEISJ A-OMM TcIS^^ »S^EHl ^BltlQ. 01 S^Oil, .^91 LH01I # 

71 1?H H 0|.S2| El aS ahHhOIEI^h ihS-2J El aS IEFEI-0IEI2J AO's § SH-H« CHSSfS, UHf^th 

^ ai 011 oil siCHAjs. aixi^Ei Eias ^ei(hi oi» ch^iM Eias ^^01 ^t»£l010t h aias s^e 



Eias feeiwrejsn Eiasti^i &?\ mvm aixi^Eis ^lafeo. -Bi-^sB lh^j a.i.Eiaa hi- 

EKHBB A»»^S«L -MXl^a EiaS ^EI7h dlXI^EiBJ AiMAilMCHI UMI ^ SiD. 

S "feEI-M 2J^H 'AFS'aS, «^3BS ^SSJ i^ffllAi, 0«aCH- SB°J H'W5l- ^1 in om W0|± 5 

°ieim s?i-Ai?ife zzm Ajtfsfe a 2 Eias hki-oieis st»tm'. tfta-Ai, b.^sb lh^ an 2.aan 
iefei-oiei^ sb ^^ej &m\ mm ^a axi-^Ei aias^ axi^Ei aas fea-'wi sisb 
sa aiAi^Ei affle^dj a safe ^ si* iroi, ^§ei zf^ss afm sasDi £i*H Ahei 4= 
HhB^^CT^. ■ef»as : s it!- m 1 s.a- a^h^ xu 3 aas BaoiEta itmm. woi^ 
E\m s?w5i£ woi-± .sejEt^'xo 1 sa- aa- mo\u zmm.sw. m\* 5£]Ei°j g 

»cph 01 Bi-^SB^ xii 2 sa k« xy^fe a 4 aas neraiEig.- it^m, a 01.^ ssiEi-g ^ 
aw^Ei- a-mei a ta axi^a aias^i- a 2- -sir aa- s?iu inwra-. 01 a 
xi ^ei aitis^^ -as axi^Ei aias^a aa?ii so-. 01 a- 2 s§ as ^xiis Eiaasra- -1^ 
axi^EiEj ^iHSfe xo 1 aas..i&aDiEtaa« asm ^aAia cm am ^ E -m ^ 
£ siD.- axi^Ei aas ^a^h ±2-^ an^Eisj ;h^^ eiagss §^1 «.« 01 a" 2 §a aoi af 
^ at*. 

^^?hei axi±Ei=tHe siasf sa^s. saaxiE.^, h^e]- ^aioikhi swims, ^^jhej axi^Ei 
7h s^oj ai^i^EiEj aas 5*wja, aM^Ei aas ^as «s» bh lhej o-^ej aAi^Eioii. ch 

*HM--aaH-» ««E»BH»aO|- SICK EKfMv EilOlEi %>^S aW^H-S| ^ ?HEJ S3 LHOfl M&aAl 

a, mmCH )o*as axj^ysj a ob «jh lhoii «ssO". 01 ^soii eisl aas sa^i- axi^a 

EJ 2t-B3-H CHUF01 ^BS!SS aaSS HHxIH 4 3101, O0a.DI- HOia t^MOi TI4s.a- 

sMao'r aasi <^ sio.-. 

cHi^^> sbs z[2ioi ^a axi^a afiie^s 01^012 m^ei zm^Bm st»H. 01 s^oii 
axi^Ei aas sa= ^ 2^^011 chshs ^^1^2^ aase ^^^^ uh-xib 4 sid. 

Bi-a aoi, caoia ^a^xi- aoiEte aaspr msb - 010 s^i^ >s-s sixisf, unr^i 
e'flMoow swims 01 &n?f ux\w dsaas«oiD. ciai!- ^H^ias ^ti & 01^1-01 
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mmm gs gB *hb oigsiSEiL i oiss 3a^ gB ehwjl an wa a asoi 

a 2 ^goiiAi ms, s aas qioiei aasms §2*Ai?i~ gfg.t assrsa, 01 -«as (o»asi 
orot ircooia t»s : - -«^ma axi^a mem *.s*i= sh-ssl (b> -sbs "aaspi a^a im 
as 3.gi«si qooiei «ms *i*»aaw^Hs»H'-a«i*te e»osh (c) a*ia bttdh .as 3 
012-21 cooia tms wsm-SBB *asis B^m ^uwa* a^EWi(b)S Atson a^a g 
b aomihi Pima, AR3oo aeis gB aom lrsi axi^a awe^M, #7i ^smccWw 
a^a moia -tms *?tfrs aai-*HS *!i§ms sa Er'w*aaiHeiS HW.f£ s^rae! 

S -?H|*ja. 

B- B3-2| MAI OOOII- £tfHAIS S : *fc* £30)1 S[7|*H3I fi-SS 31-01 p. 
£ IS PXIW «fi «EIS*i.2| 7£M PEtt* 21012. 
Ed 2S a=M«Af£| EOAI^EI S^ttiHM PEK* 201 01, 

S 3S 3£SfclAIB ».aiW QICttEIBSB UE^ 2013, 

a 4S aW^Ei-S^Ei a-jlfl. HI — as sl*l« bISg SM^IS OS»a£fi -PEftfl SOjDl, 
£ 5S H^*j- MAIOflOilAl 22BAIAI01 °i*H AtSS HXI±H- SSI! feEli UEHJj M5E0IJ2, 

a 6£ a bob pEm a*i±a ass. tea* so- .bww payj 210101, 
a ?s B'ft «.a ttnas* ueks- aoigoia. 

^Oil «a© Ai^gS QIA1W flSaa(Dlgita-l Signal Processing: DSP)£h SSaOi 21P. DSPS QSrtf 

vhb ^ a»a attains §.§lra cfloiasi iwflAizMiHeiB a^ts aaa z^n 2 
01a. 01 caoiEis a«sj^-s. 2*2*21: oi«s3 ma*i tSB aaaa. osra ss; oosats (ss*s.a 
s ■aB^as^-. *B»i^i a £&s*» ■ -oissfe) oi-y-sag: Aisads:^ aag a ofts3 Ah 

SE4!±£«a2| °J39i a^SrS ^flfijSBQI £*4SH = QJa-K OIBSSHW' ABEI& SOI HO.. 

ee qs' oosAis *iis-Bi*a a a a dSB* xiao km »e Meijg hub sis el ±3 aaoi 

B9|2| S5Hj2£ MWS> 5HSA«A|2f S^o|-S DH3I3S=-SAIIA|. Sdi(0| S ^011 S Advanced RISC 
Machines Limited of Cambridge; United KingdonOil 2|«|' gTfla D|0I3S££AII-AI.2| &?I£¥E12J ARM 3 
01)011 571 ti" PAIW i!s: xiaS»ej ^Sg lCrMH 2iP. OHJiasfiSM-Aia -3 = £AIAi:S| 2!E15iiOi^ 

s 3 wag a££M'Ai s«»:ot ^stffl ym^^ ospm xost^'-DioissssH-Ar sch 
s armoibi-3 mtm, a^^XiiAis njBS(Pi-ccoio)an sera, arm s iiBSfesssiss-Asicsi- ^ 
eas'Ai'.as .^w-BCwatH-i sa. dram, rom, d/a s a/d Bsai g)s stwts ss'a a^aa 

£AI fll^-1 310IEK 

D3B.SS ARM 3 = S«AJ:0IH£, ARM gg- A0S2|" S**B- fitSfflO. ARM 3=£AI1A| SBS ARMB£ 
0|'.3" (£H 3SSA0A+ LDC "-ft ^£01 3HSAII.AI STC g-Sf 0|g^ r 01) lEieS2h DllSa AFOI01I OlplEi 

m ^mm *m. ca'=s-AiiAi, MCR gg^s oigAi?is sik ass«iAi; MRC-a : Bas*Ei oigois 
as oisstoi) ttrsss/niBSifa arm aAi^Eiw *ta. arm s eib.s2j aiuai ^sssb 

SABhS ShPSl' »BS' ARMDI EIM^ HOIEiOll" CH# CH-=a^ B»5|SAI SfrSSKM, IilBS5r » 

o S jj ^rji o,^ Av ffl g 3 ggfoj aoiEfsj. jH:Aia- «aS fi^orS DSP g^B ^tSohOI CH-SS'rS B 
AlZj- ^ firSe £5SSIS SOI P.' 

E 1^ ARM(2)^ •I0B3(4)B UEHHSDL 01 ARM(2)S attflSB I0B-S<4)M. MSZW IDBS;-(4)S/I| 

BS(4)s*H2j HioiEi sing s»B aoitra. g^ ?hai(6)s ieii^(4)oii 2\n a^as eibs ^ 
snis gg ^ies ftsjsra. s«2i dram misawys arm(2) a ; mss(4)M °j^b fi^?a as moiEi 
a a«"a£B- «3Sja.'oi arm(2)s tHiaacsjs oiaa^ti-s 21^ as choiei s^m aoi^i-s a 
on mora aisoi ach" e *r 3Ha'.miaa(8)a iAom'21 tuoiEi mii a oiaa^ tn±M i^s s-xis 
^s bH^ ch^^if a^ej n-ea a trt-^B a^ohs "a«sje! osp-aaaa a- ^ssm. uisoi' srai 

sA| Sfc&p.. 

ibbss mssaoiEia-ss xnoims SB ?hai<6)s^ei hi 2 gB ^MBtaxiBdsaa =saa 

gB; Slam BBtHi-. OlM gBS PAim i!S«E| "BEH2I : B?t, OUaffl " SB-¥"tf2r, HIOl Ei g 

b> Miaa as auiwH sbs atitfa. oim gBS mB's am^H'dojon asatt 2is a 

OIE1011 EH^HDl gSftraCE 2«3£)*. 01 0IIOIE1S S-7IM ARM(2)0il °4i5H Maa(8)S^Ei Stasia. 
01 gBS gB ?HAl(6)S-^E1 StEIH, gB ?HAI(6)S 2 bH£ D^EISAI QI0IE1 Blii ^»S^a. 

'nigs gB ?HAI(6)S 4SrS!B 2DIS/ Er°]0H:^ 16$I^S HBS ?HA|(64gB)m Qayia. ^ 
^ BB-n SiOlAl, gB ?HAI* SO HTil *hS imi\ SO. 

Oia Bt)| 27H°I EH^HS ^H^hOl HOIEiB SSSfS ARMSK 351* SEISfe iD'BSI BBt^. 01-2 
Oil S\n 16 BIM EflOl-EIOfl QWKM B5hS .AFOIBSI QIGIEHS nW§* $ 2iP. EIBS-S'ARMS -t|01 

s 9^fs moras iaaiasw eim^ou h^h a^a^i son. 3 qoieib «fe ca 
20U upyi) a 01 ei ^sa. kimss g^i^ ^aichs ses "a 01 as ^m^skm, nm*t- 

Mzm ^ aoia^r AtSB-'iu 3221 aa-ias »§2g * siacas gBS ^ axi^a 
^ a«aaoi"oi: ^-as 21m oehh^i ?ioe aitiajEOFa i?hsj himm i^sa). 01 ?ws 
^ fflfflan gawii, si^ hijH(2)b ^Hieta. (ldc as mcrm #^bad ipss lh^'s saa as 

^S CH^ m aAl^aoll IH5h01 zrOI mm °iS?rM UERHS Rn EH3S AILI3 SIO. EH 3 RnS 

uiffl LH2j rjoiEi ^la^oti Tas-aa. ^ th^i axi^Ei^ axi^Ei a-eia-s(i4)a *«ai *iAii^aDi 

54-4 



^2000-0048532 



ggOl DflOIBi aXI^EW H#3SOfe 2# UB^ HH, 01 Eli 73±Efe EM £gt*£SW S^HS 

a/jsa. aw^a^ a^b«m(i2) lh2j axi^Eiofi am ssas 7h§ aais sa& oioieim oigoi- 
01 xh#e aoias(i6)0ii x^ss jg^sao. amfe bthhj biii^ gs -'-a* msskq h 

O; SZh# XH^7l ^loB US (HI 73 §S *jUS 001 Ei ?|H7t gg^S^EI «rfiB 4 

HO£ 01 S^«tfliH(12Jp FlFOSh «Bie ?>£0. OEfAL fcMSS^El 7F§ S! 

aoia #B?} 7is £as coqiei shoih, swHUHtre)^ aw-aa fee 2^^ moia wa 
s a^m sift tni aXteEte *a#soPi sioa oioiei Asaraot-efeXitt oi2i« oi^ 

tra '8 SB 4= HO. ' 

atfsfe a 30fl UEUdi biai &01, a^uiiti(i8)(FiF0) a on adiae »st* *ou eoqieim #^o. 

DO 01 Ei£ FIFOS £a1^!£S 71^E|H> ARMDtl ITS £AiS 01133 (6)011 S^SSO. g^HUI](18)= 8 
7H°1 32HIS a# SSolIl HO- 

IDMSte 3ES/dlAi 2J HU 01 A§ stBAJ ARka- g^SPg iSj CPSIOiidH). ARM 3*SAilAi S§2J 

^*sai; msss ssi ^tssui, n ggm ^tm:?! soil -mas^ shiis ara arhss sighs tH7i 

SPfl IT 4 H?iO, X'S 3 ggg dflftM &m 4 HO. DW5f2| 3°0|, ARMS §?IEIXI S£S gg 
S 3 SOT 210IO. 

HISS7I- 4'tl^l~ a^g^l S# SSSAOAI: 3BS HIOlEi B^I SflTAI- EHiaa(8)()ll/iHiaa(8)S¥E1 
2W : HQIE| SE S! WS*fe LOG S! STCQtl ARMS as CHaa^M «'«fc>0. Q\M g 

BS»£H1IH i-HS ddLEifi Samn, *^Hink18)3'^Eig QIOlEIS 7a§t!0 ; DBOiEl LHOD Sau|= 

oo era »?.Efl»oi'«e-*aQi'aBa,. mess ldc^s arm°oi^# sxi-aih- som, 7ia*i= 

LH tiratHBI LHOD QI0IE17LSJ2S, ^ .ARffif J1QI»I1 Slfe QflGIEi^h ^^B1Iti(18) LHOil gj£ 

3; STC£S ARM2J y\^m SXI AI-H- 30IO* EIMSfe S*? ARM/3*SAflA| a»*Et 2£g AittftlOt. 
ARMS -.-SKDlg Sl«£2|. aXI^EM ^Aii^ias tm zlO. 

iasss ouaas^Ei □ wa-si- s:a* b-»*km- e ami u-Eia mss- MoiEissM ^ioimn, m$ 
Hiffls^Ei euxiiEis -aoi.Ei»: ®£tm. a euai^eis^ei s^tHm<8)m aoiEim s^tH-K om 
gs».fltt*i^ -uis-sg- s-d- -fea-sa^ sa--. as, sa^, feasor/ aism si -aaa 

4tHofe S^/5!^tlS(20)# i^CK £E& irSj-/¥aia»'S|S'(22) S ^^a/5mtlS(24)^l- QflOIEiS 
S LH £H1 ^EIGH SIQ. 

mis. -gg-s. a^iwi waas^Ei sa 3hai(6) a'ss sesh, oira ms= ^otiaas go^7^Ai 

m#s^ n.aa s^ss^ei aw 4 2iQ; to-aAi, nnsTf 7i«2i waa- ai^bw Atsaa, a 
s nifiss hims eh^h .ss Ma^ maa uroi ssi'diot ems a^n?j ^ai^ oiacH 

4 l AIZK 0SP7I- ^CHX13 01 2S §fi§> 73lt.^l OmQK Oiiaa SHOI WSoiS, mes9h SSSHDI ^ffl 
EUAI^Ei S2 LHDfl «20« 301 Q. 

a 3S ffiftSSj SSI DilOlEiSS 71 UEhiia. aiXI^EI ©3(10)^ 23HS| 
M« OIS^Q. 5lS5M(L^S)M A^mOJ BlitlS^EI EflXI^EIM XR^S^Q. 

#^Hiitl(18)S ALU IjIF fcH^(26)S¥EV5!S SilQIl, 0^blItl(18)S¥E121 feqs ARM ■ = SHIS H. 
ffl*HW HO. ARM 5 = SAilA| B^tH'IH LHHJ LDC(SE 3MSAQA1)gg2h #^diit|(18)S 

°t OFLia MCR S MRC(CP f a^^EtS/CP SflXl^EIS^Ei ARM EUXI ±&m 0I^)S^E12J STC(^S01 3^ 

saiiai) ggf aixi^EH aa(id)s mo. 
3hcn iss aiTa^Et sh(io)s etseo. 

^71 aS5l.(20)= S°J°J 48UIS ipSJjtf. 16x16 ^2 £E-= «H= flttOi ^»tt^(24)^ g 

BJ2J S» SDil SL~ -0-3I2I ^AjSi* £E-fe ^^°J feEl AliMM aBtf 4= 2D. 01 Alii El SI feBIS 
»(30>& AhOIMOlO- Ar=M.g2SH]|:Lf fcBlS^- g *-|t4« 4t»S h 4 2iO. 

167H-2I S§ aiXI^EI D0-D15 a^ A0-A3, V0-Y3, Z0-Z3M 2f=0. 51 HBI-21 9 

7a^Ei-(AQ-A3)S V^ISAl .XlSEin ^01 S-S- 4fibl!MQ|I2, ffl.B-21 16B|-E£ Sr^ 3^»tf -SS!" Skfl 
#S011 CHoHDl ^AltJ-O. OD1AI aAj^EI^ ^01 L ^ ^HISOIQK 

iass2i-"a.3q^Ei2i 2w°i \m^m ^s ho. zt3:-s&= 

his 0-150111, 2{pj. g:etg me 16-31010. ssss fibaasAi ^ ajh&Eisi-ss-t* 16 

d|S OOy 4 H71L4-, 32HIS aAl^Elf OE^ 4a HO. 

iIIMS^ S£tl JBSt'D. SSI, SUA: a gB-21 5tFS B2l^ 4ib!AI aAl^ 

eihj 37ISO 33, aa'S a2he a®wo. 4^ai axi^Ei» 48bim ^^ioih, a as 32tjiss 

48H|Egtg BfHS^tj). 48HIS aAl^EIQfi CHVKH^ '0HQ«T SBlMSa S 

SEW S=EK 0I.21S aUlMS# B2i?|7| ^jdH sjffl'a 65536 3£ gB# Ufl^Ofl, Wgt^ 

xuttoio. 

21 mas a.HAa& 4 ^*(E «aa a 2 8£)2sai. saieitiu, a^ « »si ae s^ocaAi 
^Ei2i m&m -»£ as m?i^io). xmoii, as aAi^Et^ saiso- akjiboo 
fflatoi ieims^ xh#2 aaa ; S(i6)B AFSftKS B^m-ias^Ei & 7H°i aw^a g 

smi #25iem Aia?>Q. aw«ias/oi aw^mi alus^ei gh'b. skj-si .zhji imsi'z, a 01 

av -gBH-og SAIElXl ST^O. ALUS^OaiAI^EIOll 7I^£J^ 3ia- l§A|(H] ^HiitlS^EI aAl^EI 
LH (HI UHXIEI7IB ffl^WI-a H^ ZtOI "a'CH^ WSSa.Xl "SffeD. B^l 3X1^900 ' QBKM" 5^* 

esra. 2010. 
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g-^tfl m (Input Reorder Buffer: RQB)£ a*MA0AI °]BS10I^Sy- ITISMSJ OlXl^EI S3 MOIM 

^aaoi 2iCK ; rjjqiEi^ arm assa-Ai "a$ss : rob. tun sescj. rob^ sjoi gsasi 21.& mss- 



aH*H»usuis bus ^woi ws'ttesi. 32biM«s st^a 01 ehii= aw cooiEPr am 32 

Him QlXI^EjOO SdHOUtt SfeXI SE^ 32UI.E. a*l£H.2| \ f>t¥- 16blM0fl& asaoiot-msxia -or* 




B£S 3101 Q. 

sfe&xaixi^a Bianoi bwai='-oi3i* 62) 

AHJIfiQK* EISM= ftgJKF SOL ROBM^Ei MXI^EI B3S QI0IE1 2SMEIM a*«ran A|£*j£h 

- RGBMAia ^ SABffl, EH US 3^#EHM 2i£ HOT-iEta UIIWKM, fflegg ST* Efe 

a^s^a: eto^eis a^s « ^"afexisi or»e: s8«*o. 

-smi^ s*= 2s.Ma.e1 m : es#h. Phs aaia 2! Mas asssta, nasi a 01 El 9 EDAI^EI 
Haw s^tiQ. 

- 01 sma-sj ails aasKK aiia?!- g^toiaa £AitrQ. en-easi s^-gsm a-^sie mi, a^ 

S S!¥=ft S'S|.£-S SAISQh 

oaacH, 01 Era aw^EPusraai s*ioia, a«is rob siMa?} a aixi^Eioti omra s«ia dioiei 

B-.sttw.rft, a*o 32birM?r assa, a-Ma^ sajas eaiscl EB8.-a»^2i ty^ 

01a, rob gia^r mxi^eisi aeHH.' asioi' Sons dooieis £tt»ra, rob ajmasi -m* ieui 

M^ EBS OlAliEi^ a-BHHI- a^Eia, R0B2J S|# ^Brs gBHog jtAI^Qr. 

Olt! SmaQlIAl 0 ! Q0|E1°I AS T6HIM 2 STS 16HIM& «ttH» fidH ^ SiQ. GHDJ& EMaE 
aXI^Ei ©HOfl 3^1 ^ UOIEiS 'SttMWKI: 3£«, 3 XmiStHI THoKfl OilHtJ" B£E oW Sf 
fetL 0KH2| ; Er22 ROB 2! MEI ai- EB8 MXI^Ef Sflf2| 2^ Sttift fl'SMir. 





E«/Rn/^EH 






EB!! ROB 

MMa &eh 


0 — 1 


S*l 


^bj- gbH 


a eii xi^el 

Of o fi 


Rn.h <- entry. h 
Rn.l <- entry. 1 

■siMa^r swim s 


Rn.l <-entry.l 

entry. Dr S^IS 5. 
AI5JIQ. 


Rn.h <- entry. h 

entry t h?l gmm B. 
AIStEL 


a -swivel 
aes- 


Rn ; h <- entry. h 

.eg-MaJi- s«s s 

AI*H Or. 




Rn.h <- entry. h 
AI*HEK 


a eoxi^Ei, 

8-s 


Rn.h <- entry. 1 

SOMa^r S^S S 
AlSHCr. 


Rn. 1 <- entry. 1 
AltftO. 




& BX|±EL 
S»: 8^ 


Rn.h <- entry. 1 

entry. \7[ g^S S 
AHiGr. 


Rn.h <- entry. 1 

entry. \?t S™m S 
A|*!ia. 






Rn.h <- entry :h 
■ AlflCK 


Rn.h <- entry. h 

2SMEPI saie- a 
AISSQK 





flSfolS, 2;H2J ah a^^Ei^ ROBS^EI '^aSrOI XH^ai 301 Ch ROBOiiAl^ a.OIH~ a EilAI^EIOil 
QBtOTSfflS CHS iA|£|7]LK SE^ aiXl^Eiej ^^(Hl EHorCfl goBB 27H2J 16HIM^MA| SA| 

aa. 

ARM M±£.H\M aSSS.:0ISS|O| -Hj-OIEIS ROB LHOil SH^CK DilO|E17 r ^DrU ROB LH CHI SAIEI^^fe 
ARM a=SA«AI:-SBS Ol^UrOl B^.S %W SJ^tHIK ROBS QDOIEfS SBSPI «« DS°J ARM 



LDP{<cond>}<16/32> 
LDP<<cond>}<16/32>«! 
LDP{<cond>}16U 
MPR{<cond>} 



<dest> / [RnH!}, #<size> 
<dest>, <wrap>, [RnH!K #<size> 
<bank>, [Rn]{!> 

<dest>, Rh 
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MRP{<cond>} <dest>, Rn 

ROBM =?&tO\ %n ARM SSOI XflSStt. 



LDPA<bank list> 



CDP Sg°:SAI MCR, LDP^ QI:(i;&ElEi& 2*lg *ls XWg- LDC, MPR g MRPSAI OTSSHlSCh 

#21011 At, <dest>= El IS S||AI£Et(A0-Z3)tt UEH.HH, RnE ARM BJIiEiS UEHHD1, <size>= 001 
Ofe! 42J HH 4^01 OlOfc o^ :HK3IS2| S4*8 UEItHul, <wrap>= 8^(1, 2, 3, 8)I UEia, OS »a 
e ; ES a^sjOIQK B^a'iH LH OH gj-g 4= 2J£ 3£tf £tfH, <size>^ ?ISMOt 3201 01 Of *fEh 
ST£ #WHIAL <size>^ MES ; (deadlock)M KIWI flfll 01 JJISJSCI- 2*010. <16/32> iEu S 
HEIGH BOIE0I- 16HIS CflOiHSAj 3^EI tHOtmfefl E£ 32HIS, QU0IE1SAI ^SEIOiOrSfeXI 
2J CH¥M U&fflEh 

$2|1: ei^MtHIAL LDP £Efe -LDPW UERHS:, 0I2£ 2£2| 16UIS 3!- 32HI.M HfiS UEFB 

$942: 'WE'S 2?H^J 16HIS O0OIE1 *m E^ l»2J 32HIS QI0IE1 WHS ?«H-S MSiBI 

S¥E1°1 32HIS20IQ. 

LDP g'BS 3 SflAI^EM tHSKH S*H3 CHS EflOlEi tf^ft £A|SraAL Q4*2| HOI El S'dS!" 
Q. 01 3S£ ROB LHCHI SI EM tfHStSAI, DilSEI U)2j OiEEil^ Rn£S^E| <size>/4 SI EM £El h 
20m-. 3£! $ 2!£ °4E2J ?H^£ CFM2S HSJSCh 

- 3 4*S<size>.S- 001 Ofc! 42[ HH^OIGHOf £!Eh 

- <size>£ 188 £tSM flSi R0B2] 37ISQ ITOHDt S_HIK*II 1 MSMAtfe OTSI SIE, SEH2J 
tH3(HIA1^ *|| rtflSSKOI-^l-AIQIQI-) . 

3£& 39; 1 mU\Ei t«= <destXHl CHo}0| 85HS CHS EH.ibl- ECH2UL HI 2 L1I0IEI Sf^S <dest>+1 
etHI EHSI01 8*83 CHS EH3^h SMMaO'(Z3M A| AODW 2*! MS). !?|- AI8SS, EilAI^EI Rn^ U 
etHi <size>0g S^gCK 

LDPV6 'B«t)| 0|gE!3, aQB(endian) *4WS NISEI A|-±H££¥H "BHBSI& CHS 32HIS DilOiEi 
^SSfe 23HSI- 16HIS §SS.E0fl EHofOI £*!SQ:. B <&Q& 3! -SODS- AlAIOil CHS!" £Q 

soil cHmoi= omm ffstO- 

LOPW ggg D^>^ LHOlEi tJ-^'S U1IM2I aiAI^EiDll adtTCK 2£S XO I UI0IE1 t«S <dest>(Hl 
CHoKDl S«S" CHS EH37h BQ\ 2iH, El«2| LHOlEi "dest>+1 M(H1 CHoHM 8 oil 5! CHS 

MO) 2iCK. <wrap> S^OI WiSEia. 2^^! Cf§ S»^= <dest> ^(Hl CHohCfl 8^H3 CHS SOIffl 
□ . <wrap> 4^SS' SKSE2I ^S XI8l!CK 

LDPlM EHSHSS, Q-.S.HI aS!OI ■ -SISBCI-. 

- ^if <size>^ 001 Ohld 42| HH^OIOlOt MZF. 

- <size>& 18S!- ^tS# ^lo8 R0B2|. ifOiOt t^aiai 1 tH^QilAi^ S?H2J ?JE, gffl'2| 
mSOilAi^ Till I Bi^ll- D^hAIOIQF). 

-<dest>^ {AO, XO, YO, ZO)- § ^hU^ 201 LK 

-«wrap>^ LDP30WW CHolOj {2, 4, 8} SH«E S S!" ?H^ 1 2012. LDP 1 EM CH.4I-GBS {1> 2, 4-, 8> S 
*HJ»: 201 a 

- ^ <size>^ 2*<»rap>MP 3AI CHUS!" SSCvrapJE ^^CT S^H, CH2 LDPSS-OI Ahg^ 

aom. 

Ma-DI-, Okffl-21. SBS, 



LDP32W XQ, 2, [RQ]I, #8 



ROB LH S 2?H2J ?JEM SESTO., 3 aiAI^Ei XOOil CHSKH 8^3 CHS 25H2J SIEM £AIST 20IQ. RO 
£ 8°^ EJm 201 Q. OhEHej g«-S, 



LDP32W XO, 4, [RO], #16 

ROB LHS 42H2J WEB SESHM, XO, XU XO, X1M CHo|-0| 8*H3 CHS(0l RAICHS) 47H2J SIEM 5AI 
« 201 -ROS ^Al <&m 201 Q. 

LDPIffliDfl CH^hGM . <wrap>^ U 2, 4 E^ 8SAI XI 8! 201 Q. 12J g^CHl 2|«. LUOlEi^ ^>3AI 
aM^EI <dest>.l°] ^ ^UKHI CH§HM g5H3 CHS EH MOiSiCK 012^ aXI^ET 2^01 
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Eh 

w-aoi, omn g«g, 

LDP16W X0,-U : R0J!.« 

ROB LHS 2?H°1 SlEe SHSKJj, XO.lOil EHtKM «*I3 lOilS EffOlEISAI 27H3 SATe 21010. 

ros 8°^ e^^: 2101a. oi-ara 

LDP16W X0,4,JR0],*6 

DOOIEi^h EHISES^Et HJSB- OR HOI El OH CH^KW HCIS* ««'6^B- Ar£# SI 21 o HI, 

L0P32N Otl£r Bl£*t BWSS ^*riT 2!0|th 

ldp a« : 2i- AtSo-fxi srs s!.aas ssssi «sa sioa ass 2101 ek 

LDPT6U SB'S HSo-KM «H7 r Ofc! SBB 16UIM U0IH2I fifiSfffl AlAl*!Ch LDP16U XIA1£ 

aiXl^EI D4-D150I 'EHolOI "aSSI-KX, V S Z 9H>. LDP16U SSS IHIS£|S^E1 EIMS US UI0IE1 
°! 17H2I 32HIM »E(2W2| 16HI^ QIOIH t>^)M 3£W 3S0ltF. BBSS 01 E0O|Ei°J M£ 16U|'MI 

nn7i5}n, g» aixi^Ei lhoii -g* isaiMM Ssw 2ioiEh xjs z s3(hi choHai^ axi^Ei 




E1 LH Oil '£01 



entry <- data. I : holding.resister 
ho I ding. register <- data.h 

01 'S.Sr2| SE = LDPA S B Oil BJoR 2^1! tfflUW B.E0IO. 01 SX| BTJiHS 4=£!AI El A! ^ El EH-H 
: £E#AK)I"^S »SQ. OIM «S3 data. 12| "OS SB X^fe SBSS^Ei *«SCr. 

etiLI°^ s^=s|-g *^ M-2EI Al^Oil ^oH ffiBS Eli 01 E1 (Hi CH*KM" WathD- fill 32ldlM L110IE1 
MSEI LHOil SBS SIHErU 7rStPI ilfl^Oil. 16bl|M7r LDP16USr B-SfrCT S*S 21 £ a&. 

LDPA SB!* ASSHM LDP160 3BM 2JW AL^S- SBHXI BBS SSBH. 01 -SS'HAI 

as SB» aa- x, v/zoni cH^hcw wso-fpf @^=b 21oiek chinch, mssi sbs. 

LDPA {X, V> 

mB: X. YQH EH^hCM SBSAI • 3g SES 2101 Eh. QIS »32l £A| EilAI^Ei LH2|- Ell 01 El ^ 

mim 21010. 

SB EI W -»S 2E0il -Ste £J H Oil CHStOI LDPAs fii*!»r£ 21* «8o-}0t, SlElXi SEOil D. S 
HS ^31 210ICK 

MPR S§§ iEIBS EilAI^EKdestXHi CHStO! g?B'S CH£, ROB LHOil ARM 3IAI±E1 Rn°j LHSfi. : HH«.tta. 
4d73 aiAI^E1<dest>= A0-Z32J H*| LH°J DiS 2 MAI^EIS 210|Eh. WI3CH, Qg^J SB^, 

MPR XO, R3 

ROB LHOil R3°J LHSS S^hOj, S fllW^EI XOOil EHohCtt EH-S BIQIEtB SAIi" 2101 D. 

ARM^ LH ^Oii eStl&OI- Sl^l Hi SOU- ARMS^EI EI'BSM Efl:0|£t7t .S"6B UU OlIQgh 

MPRItfSBOl 16HIM ffl-BS £ilA|^EKdest . . I Oil mm StlS- 27H2J 16HIM EllOiEi OTSSAI OlDIEiB 
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f€PEAT SS LHMA1 aXI^Ei ElgSOl AlXiaOl, REPEAL SSAIPIAl Sil aAl>:E12| OIS "S! 

£<=>-(Hi ajjiit 4 sio. oi2!S oraiM sa &wm esaoi sia. 

4=£!5q 2IHa = = Cfg2J 7U|E ^Q. 
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Dx.h 
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32*1 J£€ 7|5*«MI SS^CK) 
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1 


00 



axj^FH SS(0xm 16ffl2| aXl^EI S 0I!= 3J0I 0iEefliEI=7^ UEH«Q. Hi/Lo UIMS1- AH3I2 Hi 

xi±ei S3 si/£= gq FiFoofl 7i^a^jqsy a^oi swiaoi. 01 ahji* uim^ se sas g'sie 
um iroi ssste Mffla^ ois?i ssei=7« ssjsio. oiss uuasi a bi*y ssssj ^sm 



2!39 




FIFO 7I« 


V FLA8 






7133X1 


32HIM 2tHgS 


2 




32HIM 7|g 


32UIM sums 


3 


#g ox.ioi ?i 




16HIM 


4 


^ ISJIMe Dx.101 PI 




!6dlf§ 2bHMS 


5 


lading Dx.hOU PI 

i| 


7IH3X] 


16UIM 2tHlS 


6 


l6dlMM Qx.hOil PI 


16UIM 




7 




7133X1 




8 




7133X1 


32ti|§§ 2;HJ1S 


9 


?I^3XI 


ibuim 7i§ 


tajiM 2 tugs 


10 


?I^XI 


32HIM 713 


32HIM 2H)gS 



2^ g^oii stow. axi±Ei£ wwom ?mtwu s«m fifo lhs asspi ssj chb g^sj 

48UIM5J 2f01Q. 2ffl2| 3?7h 2iQ. 

71^01 lOlieOIS. 48UIM 2fS «^ iaJIM(l5:0J# ^B|«2;SJ« 16HIM e^SQ. 01 ggOl 

5SHEI9. 3 2fS -ri5-ri5-12l g?J IHOJAI Sa§ 20ID. 16UIM Kg XJAIS MXJiEJM EIMOW 
7I^E|I2, 7|g FIFCblM^ ggaa, FIFOS a#0W 7\mfiO. lEblM SfOI gq FIFOHI 71^3 
9. □ StOI 32blMStHSAl gq FIFO LHM OI^OJ UH«H UB D€ 16U|E2J0I 71^1 

32HIM CHSKfl, °f0| 32UIM[31 :0]s <Sej«®S«l 32UIM gfog e^gQ. 

32HIS 5' 48HIM ?l^0fl CHSIOl, ggOl 48UIM«S -2-31-1-2*31 g"40flAJ 32HIMS S&§ 
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201 Q. 5sJ:& ^ 

- EtiMo^w ?i§a?3, a 48hie^ ?i^g aoia. 

- 32him axi^as sbopiai ?iiias. him [3i:ojoi ym&o. 

- B4 FIFOS ElfOPhAI 71 WHS, QAj H|M[31:0]0| JmM 2010. 

akhss axi±a ss: ^os «u a= .hmi sot asMaoaAi jqsao. oittitr a*i*aa a 

MOWAi 7\mS\ti Sf£S, MAI^a S2r SfiSW S£°g, a*i^aoii 3I : *3»S XIAIdPI °i?h 
4=£!A| aXI^E-IM «B»t2lLK 'S'fe «e* F I FOWLS Jims X\Mt\?\ SKI A*eOi, Wa.EH. SUB, 
XO, YO^ CMP, XO, VO S! A0D~a- ITU, XO, TOS |M FIFO LHOil X0+YQ2J gt» BK»TCK 

^ ffl-g 2MB EHtl" §^ FIFOOfl OitUt^ -SHS ffiSS-, IQBS& .SZTOI -OlSUfeWli --EI& SB 

imiM ztoi otaa-, ago xd.it, xo, X2B ?mtm. n as ^ ekb2i iBHimaoi ?i«a khwai bh*i 

SD, 27H2J aOI S-iKldl 32H\M HSSAi Sfl FIFO LHOil UH»aD. ?I*E! § S!tt2i '16Hi.g«OI 32 
HIM o,co| ^dhQi] L>Eiya. FIFO LHOil S^a BOlEt= 16HIM OlOlEi a= 32HIM H0IE1 

s oiiz "*ius' sAigoi, 2sp°hdi § ^pei- ai*b ^khiai 4=s§ ^ aa. 

32HIM«G| 2)H21 16HIM 7|« AKHOUt H -SSfS 3SH'*I SfeQ. 

REPEAT SB LHOil Al SflXl^Ei BI99GI AlAiaOi, REREAfe SIS'Al^iXI STU SW± : a2l .01 g- "ft 

£<=> ' Oil ^ SiEK "-0I2S OhEHOil fiQ- gWH- gSEIOi StO. 

g -B32| dhSSItf ^AlOHOil 2iCH/d, REPEAT S-&S aAl^EI £fflBE5ii-tr THSl # = LHOil 

»±IB «fl|"«HJ£i ^Pf HStHih 01 7l^KHl, ^Af^atHOtir afl±"B?l 3 Sg LH2| 

axi^Et amaasL znsah ara^a sh lh°i ssm« isaa, 01 ssssm. £S3H-?istf- 

-gW:£3', UfH^BPIte 2 : S. «¥£M"AI H3-SCh 01 X, V a, Z IB LHOil £*Ho>£ 

aa^aahSPiaoi esnsr soiq. HBrati aAioiof sighaj^ oi .aui^ a as lhsj ai^Eioii cHti 
ot^ oi sv ^ aO. 

n # oi -ni-es'-ai ; xi^Ei'(i.d)B ^a&fe aa^ a?a : ^Ei ama^oii -aaaa. aaas.it? 
ste ag gyg »asi axi-^Eidi -ffltrta srsecf. aixiiEi Eisseoi ms^ sb- ^h*m ^ h 

li£ LHOil SHS aOIHS'tfS' BSI-Sj aiXI^EiS EISSE ti^HXIXI »fe 

a-. 

KIMS S=S/J-A|(4)2| L&2\ LH^ ^«i-»S OOAI-S'fe 'B«Ee! £ 5B S5*ia.A|- El°2S 71^011 CH 

^hcn soia. maa-s^Ei arm aoi.(2)oii g« a^'a a 01 a- t>^s ^ bHffl(i2> lhoh hhxiei 
n, Kims ajq^at'w)= a 2M »a*jOi"Qiaoi tf-a-tfsaas ^ -uiih"(1-2)s«h xnf&ao. 
?hai(6) LHOil ssa; : ,= 

g£ KIMS 

sa/aa-as(20), 

REPEAT _ _ 

g oissra Bfisj-asss ^ato. mai^ei aas fea-(S2>7i- saw ^aa ssaas/i- s§ cr 

3GK50)W a-3B 3!tiia£ 201 B -fifSOl 7IB«0tS| ■"gaXHUMAI BStlXipeFE', 3IAI^E1 

EHSU: ^E|(52)M SB 111301(50)21 ffl^.Effl 

mais 01 ason °i^b a^a lhoiei 5tm^ aiXi^ae ^i^ufe uh a= □ gi^si- 
a-Ki b ElM sits ado., onaoi-, a-asja ss-s-sbw 3« a^a eo-oiei-^s 2?h^j 

EilAI^Eiai- S§£1 aa5t HH'aaQIOIiSfe 01 hi *t 7H-2I &UA|^E1M ^IB«tS, 2?H2[ 2ttia : E2|- 1 

4=£iAi 'fiiias'ag sstti 3*oid. eoaj^ei aaa sa-(52)& sb psqkbojs^ei oiii ^ » 
2i sbbi aia-aag ^tusui, oia"2ja'aa& an^a. aiaa^fi ^iwtHih. oi ^a^ ^ai 
^ei aKi^^oii ^7\t[Q\ t siiAi^a 'aas ^a^ ehshoi aisaoiotsi&xi oi-yAi2i oi-^b 
2iom, fi^tHs sais{ aiAi±a aia^^oii aasm 201th aaaa sjs»ai= e»-- son 
assia, ^a .aAi^Ei aiKi&^^i- mei aiAi^a aaeiSAt asaa. aase tm= 
areim oifliAig mow aci ^isi 2010. 

aAi^Ei aas feas^Ei ^^a ^ ea^ aAi^Ei aoe^ kims ass-AaAi bok54)(hi aw. 
H'oi", ss-ah'ai aoi^rsasj axi^a affla^oii sot ^^a aAi^a(io) lh-si moia *^oii 

was oiri 

00 3 -10S -r !• 

dh^^ ^ aim 21 aas 3roii sjwaxi^Efsi -zra : a^ zW-sj ^ axi^a^ aaaa= " 
KnK aassioi aAj^a^i- ns-sasi axi^a as^^M ^^^^ eaa ^ ao. yi-e 
^itj- ^aioikhi aoiAi, 01 aaaa ¥ss aaaaoi a= axi^a a 39 swooai ai^ck 

aas Q4^2j KemiEiM AFssm. aai^a aas fea(52)^ -iEraiafi Af^D-^ 
2# ooaisi-s M^a°i a sm mzzt^M om inaaiaoii'CHfliAi aom. oiB-aaoias a 
asaa a^ aa lh2j ^ sa ssaoi- a^ saw in, 01 g& on am, aa2j-m¥oio. 

axi^Ei aas fea(52)^ z?H2i ^ mmi, ^ aa m^(56) s ihioi^ e^(58)# ^hi?j-q 
n z^a ^ aa. axi^Ei aas ^a(52)^ ^ei axi^Ei aaa^oii-'C3"a«.ots- 2±™ztm »s 

ffe UilOl^ 521 Em Ah^SHI, 01 BilOl^ 52iE1 ^ HllOl^ 2£! M^(58)0fl 2JuO Eia 'B«(5B)M 




Q : 5Q.(50)7F RB?EAT S^Oll 2|fl. ^!^a S§ ^-£2| g^M «S§^ 3SBS Tjasro.Kjl- 

^t ssoi Qi-^21 axi^Ei2i a as 01 E^aot t^a^ a« xiAia^-s, a-n^a- a as ^ac52) 
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a ss a. 

BASESTART B^ OB SffJI XISEjPEfa, Hf|0|± £7l«ff SSo r 7l *iSf M©b ^ 2i 

Stti €l'2lS'BBS|aS:O02!EH OOIP. 0| BASESTART dSfe WQI^ a-ti;.S*(58) LH2J lEIM^M(BO) 
Oil 2&2P; SB § B«AI. BASESTWT d : fife -BELMMH "SIM 3|S|i2bXK66)0l BB 

Ewa, ossi 01 *=2i- e^oj fflora^, pg wo\± saEi aoi bem^iaugqoi sm 

7|*!±XK66)2| *q.S-» HQh& »£3-A| EIS fcEI(56)Wr SBH-a,. WOli Si! taOB.) LH 

7wr»(K)2i s oH-j-ou swan. 7ttf?\t&m- &t woi^ s'tfaa wsatSBASEiNc-asa: 

4*d«ftJ. 01 7^l(BZ)£'7lA^W(8Bj0il -H|*B SSS tt fHMl£ 5°]Ei ZtB -BASEINCZ&g §7rA17l 
71 £|*B HHxIEIG, 3 B.2I9 fiB'S*IS(64)M 2sor7l ?|SB UttlSCh 

aaa&s^ a*!- basesrap *i!sm, oi zrs w+?i(62)£-*Ei£i. w. hooi* ssjei asst hi 

xML»CK S»S- HfldlA 52IEI St3l BASB1IRAP 2321= IT7iP BASBURAP 2fM £1^13., &3 tHJOI^r 5 

ffl-as d-a s-s aiai- 2*1 2ip. H»£*i£-<p4:)2i- 7\^±nm)n. 'i&simtv cm moi- 

± El 2tf3IP. 01 MS §EIM«1A((60)CH1 MLSEIII', §P#^AI(60)^Et 7|2j£XK*66)<Hl HIS*! 
P. 

□EiU, 01 CfS IHIOI^ 2S!H 2TS BASEUPQATE £! .£ 7 \ REPEAT 3S# SflAfe ifrFa»01£"*Ei 71 
g^»(66)0B 21« ^dB UB7I-XI 7|2j.i»(8B) LHOil 7I2JS' ^ SB. BASEUPQATE StaSOOl 
Ofl ■Sjfll'^lslSS, OtlSQi SB *S5t S^B KHOrP »'fiS : 201 P. BASEUPDATE >d2?F 7H±Ar(66) 

on 2joH ^dass,/7i;^we-BEi.s^Aix60)oii-gin »»b'qb'W0|-± 52iei zraf Qis uuoi^ sa 

El a* aW m 20IP. 0121- SOL ReMap .fc3|-<.5B)M : flSS BflOlA S3H ^ WQ\± SgjH 

ass e^a 201P. 

EflXi^EI 3 BBS- LR2J : aWdl*HOIQt » ma*! aAl^Ei^ SB2J .£ffl:B!a LHOil 5t!4j 

^a^ axi^Ei ame^a, mqi^ ai! *fea'(5a)oi 2i*i".asa wm± ^siei asi'. aaoo -si-n. as 

aCK 01 §ifl.3|"0|. °J*H tStHXIH, HMSsIS(70)(HI Sfe^lQ. Ul^tl 4'AltttlOll SiCH 

WR\ 2s 3HQID. S#SaS(?0)°J *q-S 1EIM^!A|(72)(H1 MS^Ll 

RE6C0UNT 2^ EISlJEIOiO^ IT LH^J SlXl^EiSJ 4^ of— SIS (Remap) M*(56) LH2J 

feE| (74)0fl «!SSQ. feEI (?4)S feEl^ Efl^j^EI MIHS^af 01 RE6C0UNT 2* Ulil^Hl, 3 HI aim 
Oil 2J^o-K)! XBOidsM ^EjgSlAI(?2)0il S^D. ^EIMS1A1(72)^ =-ZW2| S^S^Ai ^El Eil 

ai^ei ^fiieH^ai- a#sti^(7D)s^Ei2i ^^caass eiixi^ei aiffla^m *dt?Q. e. wa-si hi- 

fiSi*!- tfAIWOO 2iOiA|> ^E| EilXI^Ei affl'B^- RE6C0UNT ©MP- ^£S, ^El(74)^ lEIM^AiOHTil 
MEI^i aXl^rEi affl^^SAI ElSSa eilXliEt aiitii^fi a^^iEI-Il XlAltiCI-. ZIE1U, ^El EII73± 
Ei 'Efl-u|@-^7F "RBBCOUNT SfflU HTiU RE6C0UNT 211- feE|(74)^ WE|*q AI(72)0il>il ME| 

^ aiXi^Ei eiiitiB^^Ai ^ei^ Hm&±m #q*iEm aiai^qi-. 

oiaoo Age sou aura© ^Aioooii aoiAL oias eias 7i^oii s^sfe repeat -aaoja. 

3|>(HI fiEf «AB-W flatt HKF SOL/ REPEAT 3BS o|H?4IOiO|| 4?HHJ 0 AHDlfe ?±t HStiO; OIM 
WEWOf «M CH^HAJS a« P5Q(50)2] ^^SAi a 50il (HIAjEIOi 21 Q. SB PSD(50)7F 
?HA|(6)^«E1 a : B'*"fl^W MDLP/?HA|fe 3 aa'ft SB P3P0il .ffiB*^, HEHAI SB 
■&»S!'3B0I REPEAT SB°]A|°i Qt^S IS^EK 5.^ 2l«'P3, t[E.?m S= "S ohPM ^SohOI 
H REPEAT SBH x-lEltlCK. 

zt- a^BB-S : ^ = 0«A|2|:a B ^ D J S^i XISaKM (4^ a^ El MS aW^EfS^Ejei S= 5 Oi 
± -StUS!) ^il^QK 2»?l "Si+Sa REPEAT a NEXT^ t[B?\\D\ ^^P- ggSCT WW »SEI 

H, NEXT a^SH^ "9^51 ^SSWSAI' AFSEI'H., Oi^ SmfSI SBSSAI Oi^ME|E|X| ST^QK 
REPEAfe : $-H2J SSOli: ^OIH, NEXfe =*£J H:«S SSPI UB^Oil. GHSSEi^ ^ SSI Oil 

Al 3B-2I imtt ^ 21P. HtB^tf ^AjOtlOil 210iA|, REPEAT SB& aiAI^Ei El-SB ^E|(52)7h 
Al-gWOfc ^ h RE6G0UNT, BASE INC, BASEWRAP S REGWRAP EhEffllEi g2| EI-HB HjaDIHS 

P^^J. EOXi^Eife EBW^EI EI°SS ^EI7^ AFSW ass EFEKDIEI* .HISS- 4.2iP. oi 

g aAl^Ei LHOilAI, P^°J ±SB] x aSS &aOIH2J ABM?!- «IB1 ^ 21AI°!-, A|-gAF7|- aa 
B -E|-EKllEiH| 7|2J« *IM.'B* ai'X|>iEi'B teTTI ^P. REPEAT -3-8 WS&'aaS D>EhOIE17h i§ 

2j a as iE^aoiEi2j ahm e bsh> repeat aaaot a^eih. oi asaoii ^w bei 
m^iai oi a-n^Ets^Ei"s!a axi^Ei a as ^is sj.g^ aas ei-ei-dieim wistip. t^a. 
aas -in-BHiiEi^h ^g^i aas efewieiej aom g oii- ^la^w ^smhAi a^a, oj«bei& af§ 

»7I- aAl^El EiaB EhEIOIEiej SSofe Eia^S uhaOIEI Oie SB (Remapping 

Parameter Move Instruction: RMOV)e BS» 2101-Q, 01 RMOV SB^ REPEAT SB 2 Oil SEK. 'Uh&^^r 

>ii~, Amxm s-aa aas iraoiEi^ 3ei*k Arsxpi ssa aas ma-oiEis 7i^^r7i s 

OH S aAl^EI LHOil RMOV SB Oil HH»B 20112, BEIB'e| : AlS OIM aW^EiSJ LHgM aAl^Ei 

aas ^aoti .a'asfas =snaa 201a. 

UrB^& ^AlOHOil SIGH Ai , RE6C0UNT, BASE INC, BASEWARP SI RE6WRAP DjEICIIEiS O^EH°J »MOBAI ^BS 
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IlrEHDIEl 


£3 


RE6C0UNT 


0I2£ 16H|e aX|±Ei2| 4^ QmtM 
EISSB Solll, 2T0, 2, 4, 8s SffetJ. 

REGCOUNT Q\tm HXI^EI?} EIS9SI.I1, 
REQOTJNT 01 # REGCQUNT2F IS 


BASE INC 


oias gam as i6HiM aw^'aoo £i 

on uu ui _ at zJ u i y r -i- — —I tL r — i — 1 ei- 

^AIMOJI "aOUHS. HSU ±gf>Q& 5} 

str 5?j g2i 2t#.5tf*h= tm im 

a '1, 2 4M ?££Eh 


BASEORAP 


oia= wioi± ?ii>+2j stm istmh 


REGTOP 


oi as ei a a.asi. i§*o. an 
±ei '?t^ a 2. 4, 8g 

RECBIRAP= RE6CQUNTSF ITSM d^l 301 
Q. 



£ EIBOPM, QgfSh ErEKJ|E17r EIS e«-:56H 2|« ffl-STj AI-SEIS^S! 011= QeHf IH-Ktil 
OtlOil SiOiAI. fcE|S|, ME|*! aXliEl as W«tM)32l- SSElQi 2D). 

if (Logical Register < REQCOUNT) 

Physical Register - (Logical Register * Base)MOO REGCOUNT 
else 

Physical Register = Logical Register 
end if 



?±2j n^MM/d, asm. ^m bk^oi- aiswpi aw, amm wdii -saawi cm stidi- woi± 

Base = (Base + BALING) MOD BASEWRAP 

Elan -5:=-2i »*«wal aixi^Ei Eiasoi ass- 2012, a* as axi^Eis Mass eoei^hs 

Ai °AM\±W SOIQ. bl&sitr AI'WM SiCHAI, & -t* M"2| EISS REPEATED! HfliaHE 2101 

a. *5s a^aa"'uiiS(nest)a 4 sotet. ois -«s aizhh Bias i4»aflif* aa 

b wssj a aim on cttSEiaa ai-^ a as At ie aswi asioi *!^& orse on 
aiwi wai, .aa-sie! m* b&i ■■asaisoii &oKh asa 201a. ^2, -brsei h-iiei-ssi seichi 
chukm; £ ?e s^sraAi «s« aoia. a tm ueks hkj aoi, ara^H ao^ dm>?j 
§»qi g i]lw «.fl"HH»aji, oi sa&5ts aoia doa n$ dm sa, oiioi&i ^-^ 

diii- Tii^ da -aa, a oi a- im- &w t\\^ &2\ sa sold, bii xi^ei ai^ hi^ ssssi «im 
a Bjihs ^sjswia, oi tin AiEMaoi, d\~ am- mnxm, cis c££r s.w»di, c2^ 

dsnK s«ao. ui*ewL aiAi^Ei A2^ e as- sTii m ' AiS-Ett aaKaoiH'.as ^a 

th-aa-B V^ul-^l IB;S(HL' co^ d22K5«:XI2, cIS d3!r SoHAIB> c2^ d4£f -SflSCh 01 AIE^, 

aa, ^sjas-fi ^oioi □ aa-a eiiai^ei Ason uHxi^a. 

b irsa Ur&si»-^AiwiM aiAi^a Eiasor Ahs&ixi -sei s^i ^tsms^ a 



; 47H2J dr? QilOIEI Al^= 

ZERO -(A0-A3} ; *r.4PIS 73! t!Q.. 



REPEAT Z1 ; Zl= (?tl^2J ^/4) 

; flSOl ChM Tfl^B »E|: 

; aO += d0*cO^1*c1+d2*c2+d3*c3 

; al += d1*cO+d2*d+d3*c2+d4*c3 

; a2 +- d2*cO+d3*c1+d4*c2+d5*c3 

; a3 += d3+cO+d4*c1 +d5*c2+d6*c3 
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HULA 
MULA 
MULA 
MULA 
MULA 
MULA 
MULA 
MULA 
MULA 



MULA 
MULA 



MULA 



MULA 
MULA 
MULA 
NEXT 



AO, XO.r; YO.I, AO 
A1> XO.h, YO.L Al 
A2, XI. I, YQ.I, A2 
A3. XI. h, YO.T, A3 
AO; Xti-h", VO.h. AO 
Al, XL. I, YO.h, A1 
A2> XI. h, YO.h, A2 
A3, XO.L VO-h*, A3 
AO, XI. T, VI. I, AO 
A1, XI. h, VI. I, A1 
A2, XO . I , VI . I , A2 
A3, XO.h, Y1.P, A3 
AO, X1.hr, YLh, AO 
Al, XO , I . Yhh, A1 
A2, XO.h, YLh, A2 
A3, XI. I, VI. h", A3 



aO +« dO*cO, SI d4 K 
al ♦= d1*cO 



a2 += (E*eO 



a3 ♦= d3*c0, g c4 
aO dl*c1 gd5g£ 
al d2*d 



a3 d4*cL 5! c5 SE 
aO += d2*c2 SI d6 SE 
al += d3*c2 



a2 +« d3*c1 



a3 += d5*c2i SI c6 SE 
aO += d3*c3 SI d7 SE 
al d4*c3 



a2 += d4*c2 



a2 += d5*c3 

a3 += d6*e3 S! c7 



□I Oil (Hi Ad. EH10IEH 2fS SIXI±E12J Xfi LHOfl HHaJEJIL 7%A »S aCT±E12| V LHOil HHxISLh. 

si ara^i swisai, vm ^&?\ eiixi^Et ao, ai, A2 si a3£ 02 s g-ssEh ae aixr^Ei 

7\ ^AUSEIE, S§ ^^hS^EIB, REPBVT S! NEXT ggtHI SJsB goilSQh ZTZ1£ Sg *S 

?\ jstmamt-am sAa *\mzm, mm iasas oiss/dias ^as *i4Kco, cl c2 §)/42* § 

BV 210IEK 

gg 163HHI aS ^tf gg(MULA)M ^HIBl—QL 01 as 2g£ 3 ^EM MtUi SSS 

S -H^ftf *M REPEATS a 1 MULA gg AKH2J ^71 a = 011 UEI-y »tf B2tB. S^Sfe 31 Xl± El AO, 
Al, A2, A3S -aO. SS ^tf-SB"0l r QH8Pil SSttftSJ* '1HI.AIWI WUL 34 ■ fflB.2| 47H2I MILA ggtHI 

GHsroi -'na-tr soicl a 1 gg^ x »a an-^a as°i ^ aw e= i6uis uwg/aolEj 
ait v a a sct^ei as lh^hj ^ i6Hise ssks. n is* biai^ei aoik -citiQ. §ai 

(HI, X 3»>:H aS2J 5^ i6H|S£ JHSS bl^S 4AIEIH, 0!^^ EilXI^EiBJ ^!t? Lt 

oiei ^> aae 21s sai^q. s ?s : ^ei awfr-Hra- aror, as- aoia "w.dcioi. 

n$ cm B«ia5i .rasoiKojas n 1 mula gg-as iAiaoi siQ), do^ □ 01^ ^ei gg°i 

a 2 mula .sbs :x aa eiixi^ei as°j ^ "a-m ^ i6ui-msi- y sa aiB-AEi assj zi^ 16 

bIMM 5tH^(OI3is £ 70|| UEfH dixcO# UE^QI-). bj*W«., a. 3 SI a" 4 MULA Sg^ aS d2 
xcO, d3x cOM ^ UE^O. "E "70fl UEK2 aOI, Be OIB 4?H°i M.i*QI tS^BS^^, GO 
^ Q 01^- H^£IA1 &2iHS, &liX|^E1 YO.I^ Xfl#3 UI^S iAJEIOi, E EFS 7H4=(c4)2|- 23A1 71 



^flSHS, dIOl El Ot^ fi^EIAI ^71 EUi-SOO EIWiEi XD.h^ Xl!#£! :UI'MS SAI^QK UI^OT, a@" 

47H2j Tjj^oi-aaa^a., th4= cv^ □ n\& g*^i. usoo, &iiai^ vo.h^ xesae °i 

fl : SAISEK m'Stm, 4;H°I MULA gg^ Wi* d2xc2, d3xc2, d4x C 2, d5xc20)| OiSBIH, OCT 
°i" 47H2J 711 ^ d3 x c3, d4xc3, d5xc3, d6xc30il fflSS?Q. 

^AlOfl'Ofl SiOiAl, EiCT^EI^ El-fflS 4= ^1 IB'SWI-, ^ aS§^ fi^S ^§ MW^Ei^ £ 

iti^HE lh on Tasaoi 2A&"gas aaHwottKl-. ib^h^j mula ggoi awass^ s 

g 711^ c4~c7 S! 'E0OIE1 d4~d100U CH^FOi ^ £ES, 01 « = o^OhQ 47H 

£J 7114^ aw ^51-71 [IH^Oil, 71]^ 4^^ 4SJ UH^>0iGH0t *KQ, Pfltf Z1 = 4V47 K i+SEI.Ol' 

Ot t»EK 

B HUfSIt? ^AIWIWI CQ-g EISH M5?H_|gg Ahg^^S^, gg ^"^S Sr^'B ^ Si 

ch, Qg aja'ss a^tisis i"67nei as sbmd^ z.m& 4?hbj as ggm suthCK 



; 47H2J aJt? L-ilOiEl A|5f 

as <ao-a3> j v^im ass ^a. 

Zl, X++ n4 w4 r4, Y++ n4 w4 r4 Z1=(*I4^J 4^) 
; EISS^ X S' Y ^ 3 Oil ^g^'Q. 
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; OlM £3 LH°I 47H2J 16HIM a«l*E^ aaBSth 

; g> c % fflHsj anoi^ iejMs 2[?WHi pistoi strath 

; woi : ^ »a'-uia «hsi aw^aou sot-dil 
; mm a S2! a ^i- sstra. . 

MULA AO, XO. r, YQ.L AO ; aO dO*cti, 5! d4 i£ 

MULA Ah XO.h, YO I, A1 ; al += dl+cO: 

MULA A2, XI . I , VO. I , AZ ; d2 += d2*co 

MULA A3, X.l.h, YO.T, A3 ; a3 *= d3*c0, S c4 S£ 

next ; £mmn, Eia-ne 

Stiffly 

SjU- SOI. XII 1 B*l = 47H2j *f-£&\ MXliEl AQ-A3S HISS 3101 Q. D. 2B 

EJH, REPEAT g NEXT 3£+3E0fl ■Sl.flaJfl-pKSW.SO. 01 REPEAT 8g£ ZEiltf 5S3S 0<^ EKK3I 

as as, ois mamas- paai- ao, 

X++ : BASEI-NC& EOXl^aSI X ffl-BM tH-SKM "1-01 5K& 31M UEKSQ. 
n4 : RE603UNm ' 4*0111, SOtM S SM^i 4?H.°1 X «J3 EflX|±a XO.l 

w4 : BASEWRAPOI a.*|*:H2|: X iilHI CH-9KN "rEIS 3i» UEWICK 

r4 : RE6TOP0I EOXteB'SI X §33011 CHulOl *4'Efe 31S OEK*0. 

Y++ : BASEINGOI £ilAl^E!£] Y SHOfl QWKH T'OIEfS 31 

n4 : RE6C0UNDI- ^OIH. I&aAl S BSO-SI- 47H21 V f H SOXI^Ei YD. I 
~Y1.h^ afflSSOfe 31# UEhtfO. 

w4 : BASBHRAP7F ERI^EISI Y-H30II CHiSKB '4'EI-B 31M UEftfP. 
r4 : fOWRAWh EilXI±E1°| Y H3M CH«K» '4'a& 2M OEWIO. 

St Z10I Bfl.0fl.AI 21- HOI, M^Sf 4=/4» »*2| ^21- BDS 31011 ^sHOt ^ 

O. 

sb : 5! -an'si y^tm chofoi, wioi± £^a ooihs, .wih®> aaas ao. nao, o 
a £ - ^*hal iHioi^ £o'Ei »g x "a y snoti ch-woi toies; sh^ies osa- boi asi 

3101 CK 

XO.Ig XO.hS SO. 

XO.fe XI . IS SO. 

XI. 1^ XI. hS SO. 

XI .h£ XO.iS SO(BASEWRAP7|- '4'0|^| Ufl^Ofl). 

YO. IS YO.hS SO. 

YO.h^ Y1.S 'SO. 

VI. Ig VI. SO- 

Yl.h^ YO.I^ SOCBASEWRAP^I- *4 , 0I7I CIH&Oil); 



cubi-ai, hi 2-*mw imm, m°\ mula ggg ;&-»a2i aaum ^tmw ^ oi^oa as 

*!■ Oil Oil A| X11 5 LH XI HI 8 MULA gg££ SAIS ^I^S aSTO. HI^SKHL *Efi gt!" HI 3 S HI 4 BJ- 
§eH°J HEHI HI 9 LHAI X-fl 12, S! HI 13 LHXI HI 16 MULA . 3SM ^^H SOfl titH2 M&m 

O. 

OEFAI, gEHOil fi^S ICTMCFS 47H2J SBEHOI HIStlCHOt t[7\ IBSM,..ff7|- 3E^ 

e^*]- tta-sra-ass ssrsi ^aorae, 4wsi ^afoa site- ^= eai-" lh.si he ^ei 

Sf^-AlglO'S 31# b ^ ao. 

s bur^iti 4'Aioaoii om aixi^Ei Bias ji^m a^^^/om^ oisoi ^^fc ^ a 
o. 

1. 0131^ IE sElt ^AI^IQ. 
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2. oi 2! £ aae s*\q\e\~ a« ma-s aaQ : .uiffloi g«i slA^eich .a=..a 
xi^ephi sAitfe 3t£s*Efg*Ai2!* «» - SiCF. mas g?ha as Awrsa- "hi*££ 
efcmn sfca ^ sick 

3. Olson em axteiya *wi*ii. ^ an, tins em°i ^»'Bs»ssmi *mi*s 

4. oias- sraas thbs gorem ir * sio. .?is« bkibisqi ■qiwol .sanaas .wagssi 

I^tt-STSJIOI EHtt 5S°) g^g flltfttJ "3.XI-SEI- EI91I«'QI'S«I0|- 3 »*» 0I0IE1?! M^M 

s WBsia«s*a sioiuxi sni s-gtj aa^fci ass hshjsoi amtoi -ch-b '»a« «ir * a 

Q£ 2!S 'BSST 2J0ICK 0*1201, tin'±& gg SIHgHHOilAI S£33iDi(HI 21*1 Xigl 

2mo □ «ei:ss axi^EiM as» ^ aa. dim oim°i arJteEife ^.h^s ^ stxi 

Eh a*l±Et El 31 M^fUfiS OIM atf±H» Olg^fetCT tr ^ SltK MiaCHV &il^Ei°j X 
M£3EHQI-0i QI-SV'4 Sib 32U1M a*fcEi» i£Q, CEEMf 8}H°I 16tiim aAl^Etfl- MER! 

axi^Ei a.B"s^«. 2bii- .nasi * sts a*«--mis hhsd.. axi^Eia x (bh-& oii^qi 6 

»S| 32d|E a*l£E|3 4 Sill, 01 S^Ofl, iES-HEH'DHHI Sjg aiM^B 4= fflfe "WW 

a im-m a^Etft s» aoia. 3'au, gib atfsi ct^ a»£Ei£ ass -m^iusoo mi uis 
?te*rari! * an, -law sia aoiEi wss wn wreerasiiEfs «sw ^ an. 

A|£M ^BS!E7f -3^21. fe3*IS! S« AISS £^ 5* A| = ^M ^DISJ-QKOtfHa 

<iscale>ff3E). 

-»£ filEM £IH?HE7|- SftSjS °* AlEM £££ AI'SM'B ^IDItj-QKOI-EH^i 

<sca le>§2E) . 

ROR£ ■$« t| 2 (Rotate Right ).fi 2)0|^E>. 

SAT(a)S a°| Z» °]0I^EK^^X1 aX|^Ei°) AhOI^Ofl SJ-S s}= 16 Sfe 32 

bims saa- a)., mm, \eum^ m*iM3\?\ +ox?ftf m .d ^ che a= +o^fff^ 

fflasia -0x800Q£Q Oite* -0x8000 tH.aSQ. 32bllMSB] SS?I 

+0x7ff ffflf 'a -0x30000000^ Ul «K>. aAl^El^l- 4ttltEQ|g f 0J3W 32HI 

M(HIA1 5E5|-aCK 

<srcl>S [Rn:Rn.i :Rn.h:Rn.x]niHI: CHohOl igt«H(shorthand)0ia. ^, 
7d|ESI XISXKspecif ier)7F SfiftkS, a^l^Ei^ S» 

^ ^ 32him^oi e§^Q. axi^Ei im&m UE^Q. 

<srcl_16>^ lRn.l:Rn.hH"i°J S«S0ia. 16d|^°HD| B^W ^ 2iQ. 
<srcl_32>^ [Rn:Rn.x]n°] SftSOlO-. 32aiM-aSh0| jHSS ^¥ 

aiHSH 2^ Q.§2| § o}L^ 301 
<src2>^ OF2H2J 3?H^ g^OJ CHSt-'AMt!.=H 20IEK 

_ g.]lh2| £MS.(<SGa-lfe>)g [Rn:Rn.l:Rn.h:Rn.x][ A ] ^EH °J aXI^EL 

_"S& i^lHOf Slfe, 'SSI-S AliMS 8 HIM S*(<immed^8>). 

- mm ^»»(<scaliB>)a El*h 6 djm ^ (<immed_6>). 

<src2_maxmin>£ <srt2>£^ SttSroe!-, ^3H,B& t5oHA]A| SfeEh 
<src2_shift> AI-MM g.gs *j-SS <src2>°| AIMABMg fljSSKIF-. 

71° Aj-^| 

<src2_par>^ <src2_sh i f t >0fl t- 1 " 
a 3 fiffl-aEB XISol— SfeQll CH^hGW : 

<acc>^ 4»2J"^tf7l aXI^EUA0:Al:A2:A3] S CHh: Sffl^SJ SfOIOID. 
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uumyt 5^0. Gnat* xa#S£ nrnrn ^ art. 

<dest>= [fti:Rn.l:Rn.h:.l: in°1 SSWJQICh. V SOL S 3lXj 

»a= aaopMd 7twe 201 a^EiXi a« ueflh^i ws+ $ 
2*1 ajq*a, se= saopw ?mt\& aoi a^Eixi 16 
urn soiaaE mwDii ggEicHotso^ as uehjpi sie? \re g 

qea. ^ FIFODil 3 -Spl UEKSCh 

<sca.le>£ Q^5|- #m j&ttBiS UEHdlEh 14»2J- OlSWStt *»H0| 2A 

Ch 

ASR #0, 1, 2, 3, 4, 6, 8> 10 
ASR #12— 16 
LSS #1 

<immed„8>S ¥s:2i£ UEKifQ.. OiSS 0. 8, 16 242| 

A[*H<S 5^£S £3S tMDIM^ ^g&Eh HEW, ffl; OxYZOOOOQO, 
OxOOYZOOQO, OxOOOOVZOQ SI OxOOOOOOYZS CHS YZOil CHoHGM 21-S-HS" * 2i 
P. 01 2SHI.M SfSSAI'-S'Sfeaft. 

<imm_S>^ ^SSKr '6HIM ^xlH LFEMSQ. 

<PARAMS>S EIIXI^Ei 5TBg« «.« ASH II, O-S^l ?teth 

<BANK><BASEINC>n<RENUhBER>w<BASEWRAP> 

<BANK>S t.X:YiZ]ft 2l : Eh 

<BASEINC>= .:+2:-+4]H 4=71- 21Q-. 

<RENUMBER>= [0:2:4:8]^ 4=7h 2JCh 

<BASEWRAP>^ [2:4":-8]ffl 2!£h 

<cond>S CFS2J ! .S3 IE 5 GHi- SH-HN EHS ^MtS-HOICK LS-'S HI iES MCf £ 

St* ^SE SBtMS/SGiMS E||*MS IHX|Eia7| msM 2133^ ARMl^ £S 3 Oil ^oH 

ek v a n Bains armhi-s -qstii ines-oii cHora; 'fl-saoi, ^2? eh^moui mwn eh^m^°j e 



0000 


EQ Z=0: 




um^i -aiis 0. 




0001 


NE z«r 




□w^ mim 001 oh. 




0010 


CS G=1 




AliM/MAX §ST «M AFg. 




0011 


CC c=o 








0100 


MI/LT 


N-1 






0101 


PL/6E 


N=0 


a*-3:a= s(*). 




0110 


VS V=1 








0111 


VC V=0 




sm*s as/ asa-9Hn 




1000 


VP V=1 


&. N=0 


gsaatou ch«s<+)si 




1001 


VN V=1 


& N=1 






1010 


a« 








1011 


MR 








1100 


6T N=0 


& Z=0 






1101 


LE N=1 


: Z«1 






1110 


AL 








1111 
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eibms ¥3. sb iihsoL ^sss ls s hi sas chs 2bi:bssi mm gsoi^ vp s 
vnos. owsaa. aluej a as 48bi mqpi oason,. mi a us pl s gesi Hifttpi as ?mm 
wo. 01 as -ma-ssi **gfe- 3?h ^ tr?i so. 

« -awaf ^ "SIJB.SJ sasns pas* ass ^gac*. 
z - as 

C - ?HS|/*sa& SHiBM 

3**sbs 2»2i-«», ^ si si 'a *<tun ii*h)'£g hew £ aa. \s s^srai « an 

°J BM3B fl-SSffl, SlS^S a-2F2| S -S^ 16HIM SHHHf Emm S SHH£F § BBS! B 

n, z a v saafe ^asoi *axi<Hi ^§ aiasm sjgs ^oii a alu mw\\ z?\tio\ n 

tfS'Q* ASRg'ttef 3 a-]2M HSfcRI «« R?§ HIM2J BS^ 510112. ASLS 32B S 

7hAia 20ICK 01 EIBS SETS IIloW SiSL ASL ±«I«Q| *l ; Sii IIL HIM2J 4^B ^^£1 48HIM 
32HW ."03* Si £HiBMB 4=tS^i0t 

msxi ofcixiofl 2iss.KB, 3 aaiei a^m him^ c behq ees n main § ouz muopi 

HflSOIQ. 

v fi-au.= ssesi. ^oi a^s n £^oi 4=awHi zra&fsasAi' glacis as 

u-Ei-ao. oitasj- ■"eibgpiai ?\mt>m 201 d^axi »rs, 'ami* *s oia-si ^eian, b 
aus "s*i*w g.ssa. -2ui:bs&. 

- BjICT -ri5~2M5-12| g?l.0il aXI SIB [IL 16HIM aiX|±EiOil 3^.. 

- a aw -r3i~r3i:-r°j g?ioii axi sm tni, 32him epi^Eiim s^oii wa : w *.acF-. 
gi gs/iS;.s E J? aara s si¥ iswi 4hshm h, z s v beh'iis #§*!Ch. 

¥^IOil OH, V B'fflZlS-Dfa -32UI-M an^HM. 2»B-ftSaD. 0I2S 32BI-M 01X1 

^HSAI tWII AliSfEi 5a 98:6 -ttSiKfe SOiCh 

551- aw "sb<sabs)s EE^h -B-^ affia'Esi acH^roi wsa ^xkhi -sfsa smas behub «-s- 

?HEI BEHI1&SI«"3! AS aB.M #gE|H, MAX/WIN. SABS S CLB 38 Oil 2|« 'BFOILHa* BEH 

ea 3! ^a ssHw EH*ra, ?h bis szum is i6himsjt:is4 di^du e^sra, him 31 ees 
diM 15 's oik mu ses iii-Qii s\n -a-aas '201a. 

a.& 2#S8S BBHH S-S»H(HI CU-Bh. 4=°i -«EH'S SEIH ^ 

sa ^ S8^J s^oii aoiAi, n uim^i- asaa> ss beh3^f assa. nuim^f iasaxi sr 

Ql-^ ^01 
ZS 2 48UI-E fl-SSO. 
NS 2 48UI'p aitt^ UlM -47A1EB ?fSB IB- flSatK^C-)).. 

vs ^^'xi ain^Ei^i- 1BHIM012, ¥2 iii-^h i6hjm aixi^Ei lh oil arxi -as 2^(-2-i5<=*<rt5°i 

S^lOil 2?), En 44!Xl aiX|^E1^ 32/48 d|M aiX|AE10|I2, ¥2 1^ 32H1^ LHOil SrW » 

<dest>?F 32 £ES 48 SIM airW^'EiS! 2^0iL C BEOS <src)>2[ <src2>B HH HIM 31SJ 3H3 

71- as'S iS <srd>^E1 <src2>B (0 HIM •OlIHt!' iBE" ^oFXj "S'SS. «SS 

D(ARMM "CHSra SaS!-3Ha Z£M 7|CH^^10IQ). <dest>7|- 16HIM aXl^Etdl.a , CBEOfe t^7\\S\ 

him i52i ?H'Si?f ans gsaa. 

^ ^ay°] beh3(sz, sn, sv, scy^f Msaa. 

DIM SS2J 2^0ilS; 48HIM EOTa^BS^EI ££S ^^B ^tSt>-Q. 

zs 2 48him o°] s^ou ^saa. 

NS 2 48H1M l ll^h HIM 47 Ail MB [Ifl ^g^Qf-H) 

VS (1) am^E17h 16HIM0IH, ^2 12K7I- 16HIM M-XI^Ei. LHOil SfXI SKflLKB*! - 

2^15<=x<ri52J S^IOil SS S^), EES (2) ^^Xl EflXI^EI^ 32/48 HIM aiXI^EIOIH, ^2 gl^h 
32H|M0il SS S^Oil SSSD. 
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^ SWSI lEO<2, SN, SV, SC)= fiSSQ. 



tsj gst, ss si bs, seh si aism ss st»h= oe gee oral cm setso. 
si is sss z7H°j axi^ag s«sk?iu ssew, a 12m ^Hut* axi^as eimoi- 

7W HStlO. 2213=^ 2i2SAi «2SQ. HISS BS«M Ditt UdS flats) 01 3. 3 

ji jo » 21 a» j* u ■* n n 21 » i» it n 16 1» it i> u n » » « ; i s a i °i i o 





ore 


r 


3 


OCST 


SI 


& 


sstci 










D 






1 







opc» ggsj ss# xistta. 



*ld(QPC): 

100K0 dest » (src1*src2)(-» scale)(, H) 

110H0 dest « (srcl-src2)(-» scale)(, N) 

10001 dest » SAT((src!+src2)(-» scale)) 

11001 dest « SAT(src!-src2)(-» scale) 

01110 dest » (src2-srct){-» scale) 

01111 dest - SAT((src2-src1)(-» scale)) 
10im dest - (src1+src2«Carr?)(-» scale)(, K) 
111K0 dest » (srd-src2+Carry-1)(-» scale)(, N) 









100KO 


AD0{N} 


<dest>, <srcl>, <src2> *(,<scale>> 


110H0 


SU8{N> 


<dest>, <src1>, <src2> {,<scaie>> 


10001 


SA00 


<dest>, <srcl>, <src2> {,<scale>)- 


11001 


SSUB 


<dest>, <src1>, <src2> <{,<scale>}- 


01110 


RS8 


<dest>, <src1>, <src2> {,<scale>> 


01111 


SRSB 


<dest>, <srcl>, <src2> <{,<scale>}- 


101KO 


AOCW 


<dest>, <src1>, <src2> {,<scale>i 


11 1N0 


SBC{N> 


<dest>, <src1>, <src2> {,<scale>} 



CHP <src1>, <src2> 
CMN <src1>, <src2> 

cmps ?mo\ g^fet*- mwnm &<^oiq. oae axi^Ei 7i«oi g:^*!- sane 
Man: 

01^ Oil CHSWl- ^DflAI gSSCh 
5« 01??: 

32/32HIM UScSM Sift AfS&Q. SE*h §U ^hiHH CHHIt^D. N d!M<3 #9321 MD 
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o\ut> JtQ\, ««i msis uemo. oi3i^ umuw 2 Hams. 32m mm. lhts© «se»o. 



S»S 5SS S BS£ B.729 §M ESfttO. 



FhSBS SPh/a^Al?l3, RS8^ AlSMfi 3l£*SfeCII SSttm(X«32-x= SgSdOIQ). 2»B RSB& 
(0729011 Af§9) ¥§M 

d+?i 4=axi axi^Eiej- 5**12101 ass 4= sta. 4=axi axi±Ei2i zwsj uim= lh 

¥<W 48HIM *r£+?|21 3H4^ accg UEKfiD. DKW. ADDA X0.X1.X2, AO 2 AOOA 

A3.X1.X2.A3£ °SSW n J, ADDA XI. XI. X2. AOS SSSW SO. 01 SS21 effliOi SJ*fl. 2073^ 

as siaopM ?i^Eioiot em. owm 4=dxi 2j a g E tHsan s*o. 



ji » » u » » » w t> n 11 jo i» it it te ij u « « 11 i« * « t « 1 * 1 a 1 0 



• 


9 


O 


j 


0 




r 


s 


cejt 


SI 




sact 


s&ct 






r 
















1 










c 























0PC= ggej gfjg OgOJAl acc£ (DEST[1:0])0IO. Sa H|M£ UDtfO. 

9H^(0PC): 

0 dest - {SAT}(acc+(srcl ♦ src2)M-» scaled 

1 dest « -{SAT}(acc*(srcl - src2)){-» scale} 

0 {SJ-AODA <dest>, <srcJ>. <src2>. <aco <.<scale>> 

1 {S}SJBA <dest>. <src1>, <src2>, <acO {,<scale>h 
38 S2| S£ sum UEMO. 

man-. 

5« 01 

A0DA(HS ¥d) Sg= AH3I&DO ird\7l(W2CH, 3^21 12© #71 S^MSJ CHEfl0|°| 27H 

si %s.m ^Tasfeoi s§sk>. siba(ss *m g§s c^s^ofl oitr) **2j tmm umiz® s 

§6H2. SE 2»2| UfeSS Ztff IWH. 3 *H HI 3 ESTEEM ag£!D. 

<acoSy- <dest>M Afg&2£<W tUffl *g«B§ 4= SID. WaCH. 

X0»(X1*X2*16384)»I5= AO IHOil 163841 %73%>2.2.>H t> 7H2| S«B§ 4= SQ. #421 
S»» 51Se ADDA X0, XI. #16384, ANN 2J6J 4 2iO. 

((a_l*bJ)»k)2J tPK&aai SM-TrueSpeecHM A>#S)2j b|eoj §Sftj . ^j^qj q|skH. £5 ID MS 

MUL tl. a_0, b.0, ASRfflc 
ADO ans, ans, tl 
MUL t2. a_1. b_1, ASftfk 
AOD ans. ans. t2 

01 SEOfl SICHAJ^ 27H°| &«gOI 2iD. SH-fe SQ^ 501 H, SKJ= 48b|E ggEM S 
SOI 2101 JtB ti\E.7l A>§g 4= SQS 20IQ. aa §g 5B&S ADDA! AfgSfe SOIQ. 

MIL tl. a_0. b.0. ASR#k 

MUL t2. a_l, b.l. ASR#k 



54-29 



32000-0048532 



ADOA ans, tl, t2. ans 

SI 3809/121 $l3m&£ 32b|M a XI i El LHOOAI 8£I 27KSI 16UIM %<W m\0\ 51 

g a see tttto. % 3 MS) 22 3E sans i6uissi sus^a «san, ^ aaasj 
#ao= asm bb^svei aaso. swi use * sia^s, sais a«^Ei°joi ois 

^HSJSS OfB ££201 1!*1SQ. tD£M, AOOAOO XO. XI. X2, ASR#1g XO°l S! *^ 

getwAi s*m gas *s«sr aoia. a°is ssw^ as sa hie^ esaoiot si^ zi ggoo ch 

8KM 5HISCK 

)i » » » » a tl » n n ii a ii ii it m it h i) i] n i< » < 1 t » * > i i o 



0 


0 


ore 


s» 




a 


ocrr 




ft 


SKCt 


SftC2 












D 













*i£(OPC): 

OCK) (test . h=(src1 . h*src2 . h)->Hsca I e} , 

dest . I«(src1 . 1+src2. 1 y»i scale} 

001 dest.h*(srcl.h*src2.h)->>{scaleL 

dest . I -(srclJ -src2 . 1 )->Mscai 1 8} 

IK) ctest.h»(src1.h-src2,h)-»<scale>, 

dest . I «(src1 , I +src2 . 1 )-»{ sea I e} 

10! dest .h«(src1 .h-src2.h)->Hscale>, 

dest . l-(srcl . l-src2. 1 )-»{ scale} 

2* tiWmS; Sa HIM7f gSEIS J^gSKH SS-SQ. 

000 {S}ADDADQ <dest>, <src1J32>, <src2.32> {,<scale>> 

001 <S}A0DSIB <dest>, <srcL32>, <src2_32> {,<scale>> 

100 {S>SU8AD0 <dest>, <srcL32>, <src2.32> {,<sca1e>} 

101 <S}SUBSl£ <dest>, <srd_32>, <src2.32> {,<scale>> 

£Sh o\ggz\~ eiiopw ?\mm^m aoi as sgos ?m ir^ss omsi nmm awti-a. 

CMNCMN <dest>, <srd_32>, <src2J32> {,<scale>} 

CMNC&P <dest>, <srcl_32>, <src2_32> {,<scale>} 

CMPCWN <dest>, <src1_32>, <src2.32> {,<scale>} 

CMPCMP <dest>, <srcL32>, <src2_32> {,<scale>} 

27H°J ^ 16 HIM SBM UB HIM 151 4^*1 S«5 gSSQ. 
Z£ 16 HIM a»2| 0013 gSSQ. 

^ 16 HIM ^^01 ^(-)OIS ^^SD. 

16 HIM «s 17HIM fe^Ph 1&JIM LHOJ Sr^9 

SZ, SN, SV, a ^ 6^ 16 HIM SBHHI DISK)! Hlft*CT ^SSQ. 
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IH#S= flW "B*® g£SK7| 37H2J 



Jt 30 29 W 27 26 2$ 24 23 23 21 » M It 17 1i 1* 1* I* « II 10 9 t *» 6 1 


4 > 1 1 0 


0 


Utll J 100 


000 




1 cocto 















<cond>^ 24 gtfflei ManOfl CQEJ SXIS^ gi?2J 2=S0i °m 

01 ¥S 16HIM W^OIQ. &I& g*l£ -32768- 

♦32767 «ES HtfSQ. 

EB5 OlEEfli - MSS« SS CHEBi^: ♦ 4 ♦ OFFSETOIQ. 
6<cond> <dest i nation, lobe I > 

2^ OIS: 

CH^MSJ ^SMAd Of? S§. 

2232! 9g £££ US S§£ S rc2~src1M 5!SSK>iU lg£!Ch 



<i » » a » » » » n & ii n n ti n k u M it it m n » t 7 * » * i 2 1 « 
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two 


0 




s 


BEST 


St 


ft 


saci 


S*C2 






p 




0 






1 










c 

















opc» 2gsj nsm 

0 (?HEI SS)3 *#2J temp"srcl-srcaQI3, teap»src1+src2 
dest»tentp {-» scale} 

1 (?HEJ §§)3 W£| t«ap-srcl-src20IS, temp«srcUsrc2 
dest-tenp {-» seal} 3£iU ±HSIOI 3^ AI.EMOIS, 

?HEjai dSa(srd-src2 SE~ srcl+src2£^E1)£ Sf^S Al^eg Q. 

0 CAS <dest>, <srd>, <src2> -(,<scale>} 

1 CASC <dest>, <srd>, <src2> {,<scale>> 
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Sasjoj E£ @S SgOfl 2J«8 MFSS Uiea q?g«g 4= 2iCh 

OS 1: XIOflAJS] 16UIM ¥S:Si£ StM °iM XO0JAJ2I 32HIE 2tS USQ(X0<(X1«I6) S 

xi.h-ooi&= oral). 

LSL XI. XI. #15 ; A| = E a 

SUB X1. XI. #0 ; JH3 |ZO 

REPEAT #16 

CASC XO, XO, XI, LSL#1 
NEXT 

X0.I2J e^MMAJS LKtgSi §M SS*ta. LKH5Q= ?HE|2J 2HH SJSmOJ XO.hS¥H Sl^l' 
* SiCf. 

01 2: £7100 MS. X1MAJ2J 32HIM S(+)2| Stfi XO0IA12I 32HIM 2<+)2| USD. 



NOV X2. #0 ; «g 1EJCH 

L08 ZO. XO ; HIM X02J 4=^ AIHMH 4> 21Q. 

L08 Zl, XI ; HIM X12| 4=?K A|=EMg 4= 2!Q. ■ 

SUBS ZO, Zl, ZO ; X1£ AIHM QMSS 1€0| DHSSQ. 

BLT dlv.end ; X1>X0OIES g&£ 031 D. 

LSL XI. XI. ZO ; SfiS* 3!11 (HSSJO. 

ADD ZO, ZO, 9\ ; SSOt W E1^M2| 4=. 

slbs zo, zo, so ; mmm g^tm. 

REPEAT ZO 

CAS XO, XO, XI, LSLfl 

AOCN X2.X2.X2 
NEXT 
div_end 



e^MMAI. X2= §g MS*H1. LKHXI£ xos^a SS&M 4= 21a. 
£Q HIM 2 13 CHI 2|98 CJOIEW SgtHi 4= 2tD. 



js )o » n rt m if a« ti 23 it lo w i* it i* ii j* ij i» ii n » i ; t s « > i i e 



si ion 






DCST 


SI 


r| s*ct 


v -- lOlltOOOOOCO 
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i 





dest^ 7H4:S gg£IH, src10flA|£| 2tS dl£ 30!f bIM 31 

OS CHSK)j g&EIOi £H*H^ A|^M£10iOf srclOI -lOITIU- 0 

oiii, 3101 m^} s^b ^flsm 0-30 gjom. 

S#?|2:: 

OB <dest>, <src1> 
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B20: 

C= srclOI -1 SE£ 0 g 01 hi SHJS! g^M fiSSQ. 

vs ssaa 

01 S : 

gxi a MEgoo seiE mms. gum §xiai?pi *,*b ass a. 



ii R»nnM u u ti s» u n ii it h is ii u is ii it > ■ •> « j * 3 2 1 0 



1 


ton 


tt 


Of 


eoooaacoooooooaooowotto 



orce sssi ssg xi seta. 

0 mgs stis satin, sa bims eims ^eh axi^EioaAi 

1 mes ^tis swan, mm 01 a uie= eims #bi auq^aoiiAi 

SSaCH. ARMS M2D0I3 3E2JM7I- E&EISOS 2tS Wl 

0 HALT 

1 BREAK 

mmn: 

feei «gg 32die ££^ mile axiiEion chsks ^assm ^tstra. aia^E^ sr 



Jl JO » 21 n 2*S* M 23 11 31 ■» It II IT M l» I* I) II II 10 9 I 1 t i * 1 i I 0 



I 


too 


OPC 


r 


s 


DCS? 


SI 


ft 


SRC I 


sues 










T> 






I 







00 destKsrcl & src2) {-» scale} 

01 dest»(src1 : src2) {-» scale} 

10 destKsrcl & ~src2) {-» scale} 

11 . dest-(src1 " src2) •(-» scale} 



54-33 



^2000-0048532 



00 AKD <dest>, <src1>, <src2> {,<scale>> 

01 ORR <dest>, <srcl>, <src2> {,<scale>> 

10 BIC <dest>, <src1>, <src2> -(.<scftle>> 

11 EOR <dest>, <src1>, <src2> {,<scate>} 



OISMOS QS2J 3£SEM 
TST <src1>, <src2> 
TBQ <src1>, <src2> 



gam 02! gssa 

SZ, SN, SC, SV£ fiSSD. 
3E«" OIS: 

gr^ snags §m§ asgs^i sist m s him @e§ Afg^a. him o^g ses oim 
§em ^m/mmy^ &w b&q. 

Max a Min S^SSg SEH S S±§2*# 4>titKX 



5: Id 19 It » 26 *5 *4 U n 11 2fi 19 11 IT 16 15 I« U 12 II W 9 I 7 « 5 * 2 9 I 0 
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sot 
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D£$r 


$1 
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SftCt 














D 






1 
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opc» s^g xis**a. 

*5£(0PC): 

0 dest«(src1 <- src2)? srd : src2 

1 dest»(srcl > src2)? srcl : src2 

S#7|±: 

0 MIN <dest>, <src1>, <src2> 

1 MAX <dest>, <src1>, <src2> 

man- 

N£ ^(-)OIS gSSD. 

C= MaxOfi CH$H31, src2>=srdOI3 g§&|H(dest«src1 3^) 
MinOU CHoKB, src2>«srdOI2 gSSCKdest«=src2 g^). 
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£221 SJx© 3T?I 9\ti. St£ &HEISS *HJ2| ±a*KM gB3 3KH2t2J S£/SCH1 *T= 

D. MAX a NIN 012100= OH*? SfittQ. iJSWAI $ 2SB DCT^ 3t7IB 

21 01 0KL 2ffl3E srcl S src27h a#S 4= SiQ. 

MAX XO, XO, *0{r ORHS HEJSSKH XOg §<*)2J 4=£ S&ST 2101 a. 

WIN XO. XO. «55= &7\ XOS gElStt 2101 D. 0I2S 3ffl*l 33308 SgStQ. 

gl3g<WJkj21 Max 31 Hln gSfg 1GHIM CflOIEIOi CHSKX 301 3! S± §^1 £U£HX 

MWitsnvitHa nanuiinUMMuuiiu • t 7 « 5 4 i a i « 
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lit 
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WEST 


SI 




SRa 


SSU2JPARAJLLEL 






f 






D 






1 







opc^ ggsj swm xismo. 

33d(QPC): 

0 dest J=(src1.l<«src2J)? srcl.l : src2.l 
dest.h«(src1,h<«src2«h)? srcl.h : src2.h 

1 dest J»(src1.i>src2.l)? srcl.l : src2.i 
dest.h-(src1.h>src2.h)? srcl.h : srcZ.h 

0 MIHMIN <dest>, <srcl>, <src2> 

1 HAXMAX <dest>, <srd>, <src2> 

B»2| 0013 £§9CK 

§21-21 16dlM7h ^(-)0I3 SSSQ. 
C£ NaxOfl QimOL src2.n>*src1 .hOIS £3Sa(dest-src1 3?) 
MinOfl CHSH3I, src2.h>=srcKhO!S gggCKdest+srd? 3^) 

sz, sn, sc, sv^ tajiM sbhhi m\o\ u\$zm ssaa. 

3^ 015?: 

32HIM Max a MirtCHI a»K». 

oigoi a ^ai §^ ssoi Hisa aa^a^ oie ^2 i&iim, srss 4= sjq. 01 

|gg§ 32UIM MXI^Eim (^S SB ^ 9JAH±tJ£"SM|) CHS Zt££ £31? 



Jt JO » 1« 27 26 21 34 2} *> II 10 I? IB 17 16 il U IJ f2 H 10 P I 7 * 5 4 > ? 1 0 
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It 100 
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oesr 


IMMEDIATE, n 


f7 


coo 








D 











NOV <dest>, JKiiamJ6> 

Oi^gEi^ 01 m OlgoKH bl SI a SUtnon- inter locking) HOP g^s SO So HI,. ^, KOP^ MOV, 
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sanes ssm era s^d. 



ii » n » n u b y » a 21 a n ii n k in< i) 11 n in « ■ t « > 4 j i i o 
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10 


CPC 
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DEST 


A 
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SRCl 


SKC2.UULA 












D 






1 







g= ipc= sss2i mmm xissjo. 



00 dest«(acc+(src1*src2)) <-» scaled 

01 dest=(ttcc-(srct*src2)) {-» scale> 

so. 



22912:: 

00 {SHWLA <dest>. <src1_16>, <src2_16>, <acO ■{ < <sceile>> 

01 {SUttlS «test>. <srcl_16>, <src2_16>, <acO {,«sco.le>} 



5E« OIS: 



17H2I AK1I1 7i<$ MUUe FIR 3=00 gflShQ. MUtSS FFT UlElseWKbutterf lv)Ofl AfgSQ. WLHE 
£SSKM SSSfeO SSSO. OaatH, A0=(X0*X1*16384)»1S= £ ^PKOflaCH A1) IHM 
I62B4P aStJSeAN S2J AKJIMS 4= S*a. MS. OB <dest> S! <acO^ FFT 5Hy(W 

ois §5f ggg ^ssts ssm ^ssskh, ^ as ^as, ±3flss a s» son sae 

31 JO » M X5 M IS « » M II » 19 II n U 19 14 1J IS II 10 » < 7 6 1 * J 1 ) • 





10 
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DEST 
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sstci 
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ft 










p 






D 
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SRCl | SCALE 








c 

























ores sssj Tasttf}. 
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0 dest«SAT((acc+SAT(2*src1*src2)) {-» scale» 

1 d8St-SAT((acc-SAT(2*srcl*src2)) {-» scale}) 

0 SUDA <dest>, <src1.!B>, <src2J6>, <tco {,<scale>} 

1 SJOS <dest>, <src1_16>> <src2_16>, <aco ^,<scale>> 



KLO SSS 6.729 a 4:4^g 0|gS|~ WHEISOfl gfi«D, CH^&OI DSP= SE£ 71 

mm sol sa^iy g^onAi a§ aismb «§$fe sem xis£>a. ss«* gg 
oi mo q ssnaia sss© ass© n oi^e xwtch 6 Aiei^ s^os eh^ ss sui- 
zr Qsa so. 

Ljaus «> $*LDS 
Ljnac «> $OA 



Olgg 1UI^ 2N§££ AISMIT 01 5a^l2J OlSSJCh SSESJ £gSOL ±4^g2J sg- 

Jl JO » a *7 K U *4 » Mil 30 » It 17 16 IS 14 n 12 n to 9 S 7 * S 4 2 1 I e 



93011 
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9 


D£ST 


SI 


& 












O 






1 








c 

















OPC^ SS°| g^S X1S*H>. 
*i£(GPC): 

0 dest*(src1+src2M-»scale} 

1 de$t«SAT((srcl+src2)<-»scale> 



0 HLL 

1 SMUL 



<dest>, <src1J6>, <src2>, {,<scale>> 
<dest>, <srclJS>, <src2>{,<scale>> 



5«01S: 



*so\ sin, SIS SSI fiWO. 

^Xl^Ei EI±M 1A0S°i iflXl^EiOO Qi*> ttWI mi Afg&Q. §*i S Empty K 
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Zero)SSS ?B SOU S.£ ^@ S?M MXliEISl ddfi 9\tl HSSO. S=? 356 SI 

3*161 axj^asj siiMsi use gc? fipom Tassto. 



ii » » a 17 u u u 11 n ii » i> ii n » u u it a ii id i ■ i • * 4 j i i o 



1 


iiiii 


0 


ore 


CO 




SCAIX 



OPC£ SS2J ssg xis£*a. 



*i£(OPC): 

000 (k«0; k<16; k~)M QISKN 

£1^M2J b|M k^h fiSBS, MXIiEl k^ SHEKEL 

001 (k«0; k<16; k++)OJ WtM 

eaxi^a a^oj y ( e ^ ggaa, ks om iweb 

010 gsrs 
on mnm 

100 (k«0; k<16; k++)0fl EMSKM 

E8n^a EI^!=2J Hl£ kJY SSaa, (resister k-»scal)g £3 

fifcw ?i^sq. 

101 (k«0; k<16; k+*)0H LHSHM 

aXI^EI E|£M2| HIM VD\ £§39, (resister k-»scal)£ ge$ 

nraw ?i^aiL aai^a k« s^joiehi £aibck 

110 (W); k<16; k-M-)0fl EHSKfl 

aXI^Ei EJ^MSJ yiE ic?|. ggaa, SAT(reslster k~»scal)£ 

fifom ;msa. 

111 (W); k<16; k-M.)0il CHSKS 

HXI^El El^eoj B |e ^ ggaS, SAT(resister k-»scal)~ 
FIFOOfl 7I«IH, W7l±Ei k~ XAIBD. 

000 EMPTY <registerjlst> 

001 ZB*0 <re9isterjist> 

010 OIAFg 

011 0|AF§ 

100 OUTPUT <register_list> {,<scale>> 

101 OUTPUT <register_l ist>~ {,<scale>> 

110 S0UTPUT <registerj ist> {,<scale>> 

111 OUTPUT <re9ister_1 ist>" {,<scale>> 

BPTY {AO, Al, X0-X3} 

ZBIO {YO-Y3} 
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OUTPUT {XD-YIK 

ojseas a# 01 w±m Tmun. 

OUTPUT Rn 

01 K0V\ Rn S1S§ OISSHM 13HSJ EO*|±H© SSjlT 310ID. 

empty ggg s«ij2j as axi±Ew sst* aoiag sas- dbiot^, 5«joi nuw) saw 

210IQ. 

ei^s s^s ass rs»eat ^= lhoi a>§£i*i sws sa. 
ouput ses g^g sthsj ajq^oras- xisif 4= sia. 

?boi sss son. Qg ^bs hs yxi±Em s«ioieu2 azfSHW, arm^s^ei aoiai 

a. empty see oia§ 4*s«h=cs gatio. fir as as Bag ^tespi sm. eg a ^ 

MSjoj §3^s qo S EjoiOt fcth ZERO ggg 015© SfeO. Sf^S SSI M73ia 01 

3E HEM t*£A|?|£3 g?flS01 StQ. OUTPUT SS£ NOT, Rnggg 

HISS HKTOIE1 0|§ gg RMOVg MfliEl EISS EKKHa^) ^51 ^gSh£H *j« 

3D. 



sg cisns Dia bd. 

»i » » j» 17 i« t> u n 12 2i jc m u n i* u i« u a n io » i ? « J < i * ' •> 



urn 



101 o» 



ZPARAMS 



Y?AXAMS 



X? ARAMS 



2}- P ARAMS gE^ Ogy ?SSQ. 



6 5 


4 3 


2 


i 0 


BASEWRAP 


BASEINC 


0 


RENUMBER 



Om 2SMEI2J SJOIS OBtOfl gSSIOJ 24Q. 



I&EKJIE) 




RENUMBER 


eissm uspi sit* t6uiM eoxi^asi ^ 
= st o. 2, a. m #=o. 

RENUMBER0KH2J MXliEiS eigStlU, S?l 


BASE INC 




BASEfRAP 


ufloi^ ss st 2, 4, 8m ?>=a. 



RMOV <PARAMS>, [<PARA*6>] 
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<PARAKS> BE^ Qhg2| SfeCh 

<PARAWS> :> <8AHK><B^IMC>n<fmJM^ 

»<BASBPRAP> 

<8AWO :>IX:Y:Z] 

<BASEINC> :>l+*>1:+2:+4] 

<RB<UMKK> ::-[0:2:4:8] 

<BAS8HW> :>[2:4:8] 

eiasoi ssssj lejoii rmov ssoi AfgEis, srgg ujctbictablbqid. 



Mil: 

mESflOKWAI 47HHJ fflg ATOI© HSttO. RB>EAT SSS ttESOCH 

tO. ID#SS H 1 REPEAT SgOfl CHSHS ShESOOi *S 0§ A»«H2, 8 1 § UiOfl 

a F£PEAT SSM CHSKM SESOOi ^£ lg AFStO. REPEAT §5**1 m^EaOiOt SQ, 4MQ 

□ 5 301M Lfl^e$raH AIE^S, S^S Ofl^S 4* SQ. 

2f f£PEAT SBS (REPEAT gg# **AI ©MS) ^HDflAl gg°| ^ ££t>CK 

^= 5?hSM^ a^q^a »§g= ss, sm* i6hiesk)i gasm, 3 as aoiem ^ 

s s^smsi mum Q\mm ^soa s?m diaxi am am^ae ^ai dai oig^ 4 sicks^ a 

REPEAT ggg H?HJg# «5$K)I EW^EI amBE^ IHDfl 7333= EflXl^EI 
5?~2| 42. REPEATS £15900 EH^KM SStCh 

31 JO 29 M 17 tfi 25 14 13 22 21 20 19 IS 17 H IS U IJ 12 II 10 9 » T « 5 J 3 2 1 0 



oo 



saci 



0000 



USS REPEAT 

SI » 79 21 2? 26 25 24 U 22 21 SO I* It I* 14 1$ Z* U !2 It 10 9 ft 7 4 5 4 J 2 1 0 



111 10 



i *ntu> 4 



F^IELD £HI2jE£ LH^CW OigSPI «*1 167H°1 EFEK3IE1 g Oih: 5iei^M XlStTQ. 





Eyas 


0 


Eiasoi ^eiai 


1 




2. .15 


EISS TBD 



01SMEIS mc^jQi eiig gojsi^ 3i+3H fEPEAT ffi NEXT© «S^Q. REPEAT^ flg 
W £0iH, KEXTS g^SCHIAj g£lit gJPI OlSOfl, Oi^gaS gJIQflAl 4=M ?fl 

^ 4^ 2iQ. f€PEATOil QISKSS, ^ ^ ES QlXI^Ei g Oihi SRJSAJ ^=°J 73§oiO^ ^ 

xo 



I^PEAT 
HULA 
HULA 
NEXT 



AO, YO.L ZOJ, AO 
AO, YO.h*, ZO.h A , AO 
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oiae 27H21 mju see xog a«» aoo. sth 0121= 

REPEAT #10 

HULA AO. X0\ VtT. AO 

NEXT 

loasj sa ^i+g 4tm 2101 

OiSMd= QS2J dBJ^M XlStlO. 
REPEAT ^iterations [, <PARAMS>] 

REPEATM tHSKM Af§»K7l fltT EI3S IKK1IE1M XISIlKX E^B SISS maOIEW £S «M2J fl} 
EWIEt § SH-Ktt I°3, S}^tt REPEAT 2J2S0I Affga 3201 21S3, Olgga^ AJ-gTJ §2| m- 
EKJIBM SESPI 9138 REPEAT gg BM £= RK0V# g^IT SOI a. RHOV SS S EIS8 DKWIE1 % 
200 CHSKMfe £71 Si. 

e= y^o, 4-7J0OIS, REPEATS 9t£S UNPRE0ICTABLEOID. 

Sg 1=2| 4=?t- 02.S gS£l3, REPEATS) *Jdc UNPREDICTABLEOIQ. 

17H2J gg&2S qiSSJ UNPREDICTABLE 5f§§ ?r§ 20ID. 

REPEAT ^=2| LHOil 2iH, □ ^£2J 2i= MtSflS UHPRED I CTAELE01 D . 

s» §ch sss sas ±± i2i sch ?ot»t!o. 

>t»»ttrx»uaaiisi«iinui)unnuie» t ' 4 i 4 s a i « 



10011 


p 


s 


OWT 


SI 


* 


SfcCl 






D 
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QPCz: SS°I §£1 
*{<3(QPC): 

00 <cond>^ S #ffl30fl CH$KM dest-srcl 

OHjg dest«src2. 

01 <cond>7|- S ©813011 DiSKM dest.h-srcl .h 

0HJ3 <fest.h«src2.h, 
<cond>3H £ §EH3M EHSKN dest.l-srcl.l 

ORJS det.l«src2.l 

10 <cond>7F S §313011 CHSKM «SmSL dest .h«src1 .h 

OHJ3 dest.h-src2.h 
<cond>7h ^ 9!IH2| gffl30fl DISKM ^IBSm, dest.I-srcl.l 

OHJS d8St.l-src2.l 

11 MS 

00 SB-<eoad> <dest>, <srcl>, <src2> 

01 SH_TT<cont> <dest>, <src1>, <src2> 

10 SB_TF<cond> <dest>, <src1>. <src2> 

11 OlAtg 

axi±Ei:» xh#2s mi sAias, esxi^a^ Hi^a^ xggssa. at* chsmei^ d^2j 

M0V<cond> <dest>, <src1> 

SELFT<cond> <dest>, <srd>, <src2> 

SELFF <condxdest>, <srcl>, <src2> 

M0V<cond> A, B& SEL<cond> A, 8. W I'D. SELF! S SELFF& srcl S src2g aSttOI SB. IF, SELTTM 

t^tjOii ej73oFXI SH2 2!Sl^m Z^oi AHJSQ. dlEiBI(Viterbi) SJ3EIS0S 2J*g 3 

E1I2 g§ SE£ ~?YS 2 ±7m CH^ ^Eil QB AFgSO. 

AJE^ ^ aXj^EI LHg°| 8U|MS^E1 2£ -128 LUX) +12721 ^S:2i£ i~ +1-+31 g£I 
LH2J <*XjEfH ¥(-)2J A|EM~ ABS(A]E^ Sf)0fl 21$J gttHS^S AI^M g£ ? J 

2IHSHE= 32HI^S ^£0|3, 3 §IU2J 323d|M 2 OH 48H|ES 
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oihs, 48aiM axi^asg ?ms east sretto, 
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0PC» gg£J SSI XlStfO. 



*!d(0PC): 

00 dest«(src2>«0) ? srcl « src2 : srcl » -src2 

01 dest°($rc2*=0) ? srcl » src2 : srcl « -src2 

10 dest-(src2M)) ? srcl -» src2 : srcl « -src2 

11 dest«(src2>~0) ? srcl ROR src2 : srcl W3L -src2 

00 ASL <dest>, <src1>, <src2_16> 

01 LSR <dest>, <src1>, <src2J6> 

10 ASR <dest>, <src1>, <src2J6> 

11 TO* <dest>, <src1>, <src2J6> 

NS S3fr7t ¥(~)0IS SSSD. 

A|£M OFSa OW** Hjeoj gfog aO!). 

- 32M £J£t L$L£ 93} 0§ C~ src12J HIM 0££ 

- 32 0l£HW LSL£ gill- DM 02£ g§. 

- 320J 21^ LSfS §IU OM ?>H, srclSJ die 31S g§. 

- 32 Ol^Oi 3t> LSR£ 12f 0# C£ 0££ gg. 

- 32 0I#2| ASRS src12| HIM 31M SSS §2® C» src12J HIM 31Sf ^O. 

- 320fl 3St RORS srclSI- ITS ??I2, C£ src?2J HIM 31S £3 . 

- 32MQ E m 2Jt!" RCRS SBS!" §21^ UEJ-a 210IH, n-320fl ^ RORMAi 50171 EIHSCKI, 

a soi i«32 g?i lhoo 2iM wnm hsm^ei 3zm &mt\o\ m&m w 2100. 
srs 20A 21^ §s/u*g. him a gE 31 axi±Ei. 

^SEIXI S£ SSS 2§ «M EI^^OflAi MS OhSSQ. £S£ IQMMM *KM3 gtlfi SXlSh 
* IT 201 H, #ffl aXI^EICHIAl UHIM€ SSIT 20101, (*QOi aXJ^EIMAISJ EHIM7I- M£10|£l2iaEh 
E) 3 XtfOM CI±0IIO|gir 20IQ. OI2D0 2|$fl gg A0M2J S^ogg ^^ 0 | Mg£|0| SSSfe 

««oi m\o\ ssis osgaoi^g ^ o,q. 

B &^/e2tH^. 01 DS7HJSS OHMBJ 2^B| ^s^g *|«| ^SSQ. 

- «w 25 

- UBiZKcfebug) 
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mmS.^ PSTATE 3B£ OW SEOfl *°!D. 01 SEW °isi mgs £9)^ 

STC a LDC SS2J AIS^S AtOI» 9! 4= 2iD. ^lAS^ SE LHtH *0I3. mms. 3.ES.M1 

M ID PICC0L0I2I AiBm B2&KM. IHE£2| ^Afi^ ^ SiD. EMS gfllOfl CHtf 77H°I S3 

2ia. SSSh S3 UI2I ES0IE17F as? BS2I LDC STCS SE 3! »SB * 21Q. 

- IDMS ID MXI±a(S5 3g)°l ZiM Stttfe 17H2J 32HIM «E. 

- aOi a^^asj 29)1 32UIE «=. 

- ES3qiE|2| £fflg IWfe 17H2I 32HIM 8E. 

- =ESZie ?hSH2J ^ffli SSttfe 17H2I 32U|E « = . 



93 1: Bg a»iH(6PR). 

- eg axi^Ei ihhsi 32uie «e. 



a a 2: 

- MXliEiej ^ 32UIMM <0H°| 32HIM *IEQ(6PR gffl2> N.B. ^Afe 

§a*m, erase ebxi±ei saw om s. as ?\% ejosoig© stm 2101a). 

S3 3: aXI^H/ITlgS raWgq FIFO ^ffl. 

«e. 

- R(B BU°1 £9I# £«tth^ 32UIE «E(UIM 7-0 LHOfl »SS 77H2J 7UIM t^). 

- §13X1 ROB EH»2| {Mm StiS^ 37H°| 32UIM *|E(H|M 17-0) 

- §6$ 373^0 LH2| #gOI 8£t> CO 01 El g StWI= 3i UEKH= 1JH2J 32H|E SIE(bl£ 4 
£ S«JM UERHH, HIM 3-0g MgS ^1 °!3Etja). 

- gq FIFO SKI 2H«2| &mm I7H2J 32U|E «E(HIM 17-0). 



S3 4: ROB SB} CflOIEi. 

- 87H°| 32HIM dOIFrl 2f. 

S3 5: §q FIFO CflOIEI. 

- 87H2I 32UIM CjOIEI St. 



13 6: ^= SfESDCH. 

- * = Al*f OiEM^l 4»2| 32UIE §IE. 

- ^= gg-CHEMi! £?&m 4W2J 32JIM BE. 

- ?IS§I 54ltlr 47H2I 3ZfcHM 3E(LHIM 1&-0). 

- A*g» §21 E| S S HEKJIH 3 DE 3SS £81! StJSfe 17HSJ 32UIE ?IE. 



LDC SSS IDgS^ 9JAii: EEOfl 2il (IB EIMS ££HM SESPI M§S!Q. BWK SE= 
n sowusttBM u an » m rfn uisu tin ii to » t t * s * i 2 1 « 
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Qg2J AI3i= a^l^EI RO LH°I OlEaie^EI IllgS £SI# 2^ £EU 
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LOP 
LDP 
LDP 
LDP 
LDP 
LDP 
LDP 



80, [RO], #16 1 
B1, (RO), #64 ! 
B2, [RO], #16 ! 
B3, [RO], #56 t 
B4, [RO], #32 ! 
85, [RO], #32 ! 
66, [TO], #52 ! 



B8 £E 

se 

mtj^ei/rob/fifi si 
rob aoiag se 

FIFO UOIEIg £E 
*t£flOIB 3E 



STC 3S£ #BI *ttf^ SEW 2t§ Gl KIMS. £ffl[g TaStfPI AFgSCh BANK 



11 SO 2V 2i 21 24 11 14 *» 22 Jl » I* » IT *4 13 14 l> 11 3! 10 » I » « J 4 > X I 0 



omsj Aia±= axi±Ei ro msj oiEa±<w mgs sag as? «§w 3101a. 



STP 


60. (RO), #16 ! . 




STP 


B1, [RO]. #64 1 - 


mm sm±am moim 


STP 


B2. [R0], #16 1 . 


*{+?m mm 


STP 


83, [R0). #56 1 


a?3:iH/ROB/FIF0 SBiM JflOl" 


STP 


B4, [RO]. #32 1 


: rob aomm «oim 


STP 


65. [RO]. #32 1 


; S3 FIFO QIOIEig JflOIS 


STP 


66, [RD], #52 I 





QUO 2E- EieS^ ARMOi 2J«i 73 73 a 2£SM §StT CIHU W?HJS, A Oaron a AnselOd °m 
21 M5HJS0I 3D. 

- ARM SSS MMOIS 5e!M (breakpoint). 

- CfiOIEI MM 01 3 32!E(SI*I SEJM(retchpoint)). 

- mms. ss «aoia 5°jm. 



arm s caoia «aoi3 ssm^ arm aaa ice a#oa satin; mis ss aaoia s 

HUM £SS ICE a&H jyaSIDl; IllS ±=J=$I|CH MaO|3 32!M= iDSS 30)08 

s^snot «aoia ssis ai±ss arm a mes^i- saoia semsjE^ 4= am 200. 



m sitfl seieiii. ciua aE(ga aTa^a -yE M Ai°i b ais)e a^sm, (mes^ poisable gg 
£g p^oiioiMaas 2*B) a »ae a^Moig^a. =eng ?sei= sws. stoi. «a 

013 52! SSI CHEM^h ^SH ^ 2tD. EI1S= □ 0IS S§i ^aS^73 SfM 201 Q. 



B^2| iifllS miss mes SS ^SIM CHSHM «aoi3 5°i§?/ % «aoi3 52!gg 
SAU ^*gg 210ID. 



i^MSOOl Dt«3- iPMSOfl HISS 71 £ 7I££ ^EH HEW a# Iffl 25S«!Ai 

gsiAi Dflaa a^ »ehp se a Aaois*^ sqoia. oi^kw hiss u\aj\i\ a^ sag oaaaoa 
a8oim«hi. a/E= adsmi, nae mgswi xbteisw ^ aa. mms. 73s sa M?t^ 

Ui? HIKKajSJiJ 210IH. ^ SShTJS IIMS2I SEHM 73SSfe ^§01 IDMS°l 01 B LH¥ SCHM S 
5ShXI Sfg 201 Q. 012^ mWS.?\ DAI WagSOT S?H 3221 Sffll 81*? § JJTHIi ^ 

2iQ= 21 SIOItK>. 



54-45 



^2000-0048532 



WW^ »AISI #EH* §T= 0fl?MJgOI S'Sfil aoiEh 



mEsncH dh:i-»esooi cium^ mm^ s^maoai aaaoi^oii ehs- ±» msiw sin goirn*! 
n aom. n moil n»ss #eh auui:*'sEoi ^ 3rain, asm #ob.ai aws/Has 
m aoio. 



m*a. #eh an*a= naoi saoia sas asm am uerh?i etbi hi mm s 

trot*, saoia ssfms sboi: -n:, mfcsfe #eh a*i±EiOiiAi bhim& « s*m, a. 
xrereih -mssoi S2iwi am^^ eimm* euMoretiot zm, os?i *jaii^ aw ^ si 
7i an nasi- Aoot axi^EiQii ?w»£sah nam #eh seou sq. 

£ 4^ fl.ejg a*I^E12| Sj-St!- IQMM OiOIEiSMM Hi/Lo HIM gj\AH3l'* HIM 

Oil SBttS HElfl^M HHxie UEKS.D. AF0I2S HIM?!: 16HIMM UEFLHa, ^2 *fca»S= aiSfiML 

o is aoiEta-ssi anw-uims-dHeto."' 

s.w i. aaaon»-«- qqiei tmsm ais*fe «.*7hsi an^Etfih 

g9| M^7H°I a*l£Ei LHOfl WSS QIQlEi t^MOil 2!?FE|0i0t ^ Sgg x|Elo^ £-S-AIIA|2h 
Ara« 2 E 4a SB .M.M W2j aHS**, iS»*IWL 2|«l. aaEiOldl; W QflPIEI 

wft a-n^ae ma axi^Ei aaa^s -awns mxi^ei ass feam ^hi 
*h am ^ssm tm tarns .aasa. 



axi^Et ass t-a& aksw ^a aB aiim aoii aaas* mas ass sbw sjjh ?a 
i ^ 21= si wsas *fe LiioiEi aei&a. 



3.' 731 1 t>- £E= AO 2 tMHI 21CHAL 
Ata-WI .fl-eia -SB Ail MM OI*QiS., «ME|OjOt fi" 3B2J -B£IB Sofe -ews'BSh 

e^asm sas'KQ, aw^Ei a an ^am ^i^^m s^^fei ma a *h oEsiioim a ^Hit> 
am M2S »fe mioiEi aasa. 



4, 39 3 t>W SIGH A| > 

^ stHwcH= S-Ssj g^i^F .Birag [moo aw^Ef ass ^Bit ja^ss^-HHaa am «s.ss 
5^ aoiEi a ass. 



a^ggH aAl^EI aSS ^Elf qiSoWl ^loH AFSB- OH £^ 3 t)IS2| EIBS KFaDiEIM ¥it& 

am wsss HioiEi aa-SM. 



S'?»-6. Ail 5 tttll SiOI'AI-, 

ass sas- m ^ n oi^si ;ass mEHiiiaa oig^hoi axi^Ei ass sai ^set?i 
s« : B.^sg-g «ai&CT.aoii hhxi&ih, s^ggoi sm s«a ^i sb'si lhchi 5 

^eiai ^ am msHM sfe'aoiEi'aasa. 



7. All 5 tJ" Ail 6 fcW SIWA+, 

2,^01 axi^Ei ass ^acni cHti- ass ?^m ^ioie ?hsj ^s-si ass n^aniasi 
A-ii Mm 73s^fe »S4&8 a ^hibih, ef^aa lhoa 4^1 uh se^ n -oi&^ej ass 
wtz.mEOY£&\ issj-aas -kekiihsi aiim e oH-wi . assha, aAi^Ei ass feg-on atufts 
ass ^aoi fiisaoio^ aaa as» fl^sra. Afgti^ am «g£S ouoiEi. a 
asa'. 



8. Ail 5 tJ" LHAl Ail 7 « ^ 01 hi ti" *KHI SiCHAi, 

Afl i ass EFaoi-as axi^Ei ass ^awi assail ^i^ &y\ m^w^ aAi^Ei^j o^m 
^mttz am «a-ss.*h& aoiEi a-asa. 
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aW 9 f » 5 *»■ LH73 H 8 » g CHhi ^ SOfj SiOiAl , 

EflXl^EI £i2S feEl^ #71 ^7H3 aXl*a£l t^Ofl CHSJOI £199* «5>5* UWISIIl. HOI* 

seia-fe axi*a ame^on j^raoiot ir 2=»a££Ai axi*a ass taoa 21*8 AFgti 
□t, BfsiaBS assi »3Hsi»oi*'sHa**3w5i : = as ^iBfffe-a 2* aa a. mania* s 
tre* as uses tt= aoia «as*i. 

aW 10, Sfl 9 «N SlCH/d. 

.ems as a i §s a* asae bi -a a as- utaoiEw swa wot* -ssia* «5w9i-s g 
a-, hoi* sesect: n i §g aa- itta ami aattw ."as, moi* serasi- seordir asaa 
aa- 2*1= a* mass zh= aoia saasxi. 

aw it. hi 9 t> h a-fe *o io -tw sioiAi, 

amass n 2-sa a* xosm^ n 4 aas maoia* s«*ki, hoi* seia* **3i»k» 
a axi*a aims* a ±-a axi*a afiaaipf a 2 *a a» -^ama* 01 axi*a am 
as axi*Et Eniii^^2> 3*1$ £e «s.ss sis Mia xia.s-xi. 

aw 12. aa*t= aw § oi smhi schal 

^7i ***th2| axr*as axi*a*i »3* strain, axi*a ass ^a.s «s$!- 93 lhsj 
21 a xi *a on cHoi-01 -aaa* tirae^ hhxi*! 31:* igpg sis aoiEt »asw. 

SW 13. M 12-*fOH SIGH Al , 

axi*Et ass tea's axi*Ei°i ^ ^adii tiraioi: -^eis-as aas* srais* unxj^i 31s mms. 
3. tm aoia- «as*i. 

aW 14. §W S CH it «f W(HI SiOiAl, 

see ^01 ^a axi*a a*ia : s*'S'oisoia sk*si sma-H* strain, axr*a aas tas 
zi afflanoii- cimoi ^^£s aas* swtsw hhxi^i si* i§2^ tis aoiEi «.asxi. 

aW 15. tftgulS aw S CHi; « tH» 2101 AL 

#?i s»= urair asaasms 21s «s'as sis a 01 a »asa. 

aw 16. aoia aasa* s^ai?i& : »bn .sioial 

(a) ^aEicHorir on-oiEi -wa ^thsi axi*a lhoii xissis &m?k 

(b) sbm .aaapi wa i* s= n or«si choiei •m* ^?h^ axj*as^a s^o^ 

(c) s^^i &?\ uh £E= n ois2i aoia o\mm nzm^ &nm ^umn, 

2*!EWI(b)fe AfS-Oil flejg S« A1IMCHI CHSKM, fe 1 *?! AfSOil SB AO-M LH°1 -fea aXI* 

a aias*M/^i aae?«(c)QiiAi a^a aoiEi^m ssit!- -a»*Et* ^oi-^ ^a axi^a 
aas*s sssfe wras ■■&^a ^uiti- am ^a,as ^i-^ g-a* 

aW 17. Xil 16SKM SiCHAI, 

AfSOIl flHJS SB 01^012, ^EICHOt ^ h SB^J S*l= 97021:- oESIIOiM AF 

SaKM^ ^sbm sa&ra. ±z\ axi*a -aas** - sa axi*a aae.*s hssfs ^i 
9711 m.ai Ahga axi*a aas 'tas ?^i^£s.^5^ &»* oi ?uib a# ms^^ ^i-s g 

bH 



aw is. n iv won aoiw, 

=^ oie^ioi^ sb^ g^l?^ b?«s -in did a73*Ei aag .^a* aasKS/maa ^a^i 

aW 19. 731 17 ^ 731- IB tM SiOjAi, 
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.e*sioiot ti SBsj <&9im ssfe e?a= axi^a ass tag ^sty?\ wn Amacwot if w 
se£ n 01221 ass maoiHg ttsw= bmm ssm ae 



g^tf 20. a 19 4HW SiCHAL 

ass ses #71 ijh se= 3 oigsi ass maoias oissioi aw^a ass teas ?sspi 

^QOIOt SS2I €3S ii«8PI SM t!*SXI£3 HH«S 2«§ §S£S *fe Wtt. 
879 21. n 19 # SE= 9 20S.HW SIOIAJ, 

zfzwi ejxi^a ass taos at? ass ^«s t»s*fe siche tr wsj 4§°j ass maoi 

H2J AmS fl§Sfe 

m a= a oi^ei ass maoiEw ±~s?i ass maoiasj «g g shjoi aeera. 
ggEioiot ir ass as a a^sw sw mxi^ei ass taw at* amsfe ass ^sm oig 
bmi □ ^uitt as *h= ems. 

S?t» 22. *fi 16 ti LHX! 33 21 V S 011= ttSHH SiOJAJ, 

^4=th°i apq^a= axj^asi lat straw. #31 was ^3tt sh insi d^si sai^ei 

01 CHSKJ1 aSSe tISfe EPSS Wit* SS §3££ Sfe 
&T9 23. a 22 4.HM SiOIAi. 

ajq±a°j (S30B cHsia ^asiss asss epss □ ^?ui^ 21 

S^tf 24. « 16 #IHXI a 23 V 5 Oli= tt ttfM 2UHAI, 

ss? ztztoi tea axi^a ame^e on?as so a em straw. &?\ emie ^ sma 
chshji asss b?bs □ =wm as ^S2S Sfe 
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